(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
14 November 2002 (14.11.2002) 




PCT 



i mil imini n iiim iidi mi i u m inn inn urn mn nm uu mm iintin mi 

(10) International Publication Number 

WO 02/090355 Al 



(51) International Patent Classification 7 : C07D 417/14, 

A61K 31/445, C07D 413/12, 413/14, 401/12, A61K 
31/505, C07D 471/04, A61K 31/5377, C07D 401/14, 
498/04, 403/14, A61P 25/20, 9/10, 3/04 

(21) International Application Number: PCT/GB 02/02042 

(22) International Filing Date: 2 May 2002 (02.05.2002) 
(25) Filing Language: English 



(26) Publication Language: 



English 



(30) Priority Data: 
0111189.7 
0111184.8 
0121303.2 
0130392.4 
0130331.2 



5 May 2001 (05.05.2001) GB 

5 May 2001 (05.05.2001) GB 

3 September 2001 (03.09.2001) GB 

19 December 2001 (19.12.2001) GB 

19 December 2001 (19.12.2001) GB 



(71) Applicant (for all designated States except US): 
SMJTHKLINE BEECH AM PJL.C. [GB/GB]; 980 
Great West Road, Brentford, Middlesex TW8 9GS (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BRANCH, Clive, 
Leslie [GB/GB]; GlaxoSmithKline, New Frontiers Science 
Park South, Third Avenue, Harlow, Essex CM 19 5 AW 
(GB). COULTON, Steven (GB/GB]; GlaxoSmithKline, 
New Frontiers Science Park South, Third Avenue, Harlow, 
Essex CM 19 5AW (GB). JOHNS, Amanda [GB/GB]; 
GlaxoSmithKline, New Frontiers Science Park South, 
Third Avenue, Harlow, Essex CM 19 5AW (GB). JOHN- 
SON, Christopher, Norbert [GB/GB]; GlaxoSmithKline, 
New Frontiers Science Park South, Third Avenue, Harlow, 



Essex CM19 5AW (GB). PORTER, Roderick, Alan 
[GB/GB]; GlaxoSmithKline, New Frontiers Science Park 
South, Third Avenue, Harlow, Essex CM19 5 AW (GB). 
STEMP, Geoffrey [GB/GB]; GlaxoSmithKline, New 
Frontiers Science Park South, Third Avenue, Harlow, 
Essex CM19 5AW (GB). THEWLIS, Kevin [GB/GB]; 
GlaxoSmithKline, New Frontiers Science Park South, 
Third Avenue, Harlow, Essex CM19 5AW (GB). 

(74) Agent: HOCKLEY, Sian, Catherine; Corporate Intellec- 
tual Property, GlaxoSmithKline, CN925.1, 980 Great West 
Road, Brentford, Middlesex TW8 9GS (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



— (54) Title: N-AROYL CYCLIC AMINES 



IT) 
IT) 

m 
o 

© 



(57) Abstract: This invention relates to #-aroyl 
cyclic amine derivatives and their use as orexin 
antagonists wherein: Y represents a bond, oxygen, 
or a group (CH^o, wherein n represents 1, 2 or 3; 
m represents 1, 2, or 3; p represents O or 1; X is 
NR, wherein R is H or (Ci^)alkyl; Ar 1 is aryl, or 
a mono or bicyclic heteroaryl group containing up 
to 3 heteroatoms selected from N, O and S; any of 



which may be optionally substituted; A 2 represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 heteroatoms 
£J selected from N, O and S, wherein the phenyl or heterocyclyl group is substituted by R 1 and further optional substituents; or Ar 2 
represents an optionally substituted bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 heteroatoms selected from 
^ N, O and S; R 1 represents hydrogen, optionally substituted (C M )alkoxy, halo, cyano, optionally substituted (Ci_6)alkyl, optionally 
substituted phenyl, or an optionally substituted 5- or 6- membcred heterocyclyl group containing up to 4 heteroatoms selected from 
^ N, O and S; when Ar 1 is aryl p is not 1; or a pharmaceutical acceptable salt thereof. 



WO 02/090355 



PCT/GB02/02042 



N-AROYL CYCLIC AMINES 

This invention relates to iV-aroyl cyclic amine derivatives and their use as 
pharmaceuticals. 

Many medically significant biological processes are mediated by proteins 
5 participating in signal transduction pathways that involve G-proteins and/or second 
messengers. 

Polypeptides and polynucleotides encoding the human 7-transmembrane G-protein 
coupled neuropeptide receptor, orexin-1 (HFGAN72), have been identified and are 
disclosed in EP-A-875565, EP-A-875566 and WO 96/34877. Polypeptides and 

10 polynucleotides encoding a second human orexin receptor, orexin-2 (HFGANP), have been 
identified and are disclosed in EP-A-893498. 

Polypeptides and polynucleotides encoding polypeptides which are ligands for the 
orexin-1 receptor, e.g. orexin-A (Lig72A) are disclosed in EP-A-849361. 

Orexin receptors are found in the mammalian host and may be responsible for many 

1 5 biological functions, including pathologies including, but not limited to, depression; 

anxiety; addictions; obsessive compulsive disorder; affective neurosis/disorder; depressive 
neurosis/disorder; anxiety neurosis; dysthymic disorder; behaviour disorder; mood disorder; 
sexual dysfunction; psychosexual dysfunction; sex disorder; sexual disorder, schizophrenia; 
manic depression; delerium; dementia; severe mental retardation and dyskinesias such as 

20 Huntington's disease and Gilles de la Touretfs syndrome; disturbed biological and circadian 
rhythms; feeding disorders, such as anorexia, bulimia, cachexia, and obesity; diabetes; 
appetite/taste disorders; vomiting/nausea; asthma; cancer; Parkinson's disease; Cushing's 
syndrome / disease; basophil adenoma; prolactinoma; hyperprolactinemia; hypopituitarism; 
hypophysis tumor / adenoma; hypothalamic diseases; Froehlich's syndrome; 

25 adrenohypophysis disease; hypophysis disease; hypophysis tumor / adenoma; pituitary 
growth hormone; adrenohypophysis hypofunction; adrenohypophysis hyperfunction; 
hypothalamic hypogonadism; Kallman's syndrome (anosmia, hyposmia); functional or 
psychogenic amenorrhea; hypopituitarism; hypothalamic hypothyroidism; hypothalamic- 
adrenal dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of growth 

30 hormone deficiency; idiopathic growth hormone deficiency; dwarfism; gigantism; 

acromegaly; disturbed biological and circadian rhythms; and sleep disturbances associated 
with such diseases as neurological disorders, neuropathic pain and restless leg syndrome, 
heart and lung diseases; acute and congestive heart failure; hypotension; hypertension; 
urinary retention; osteoporosis; angina pectoris; myocardial infarction; ischaemfc or 

35 haemorrhagic stroke; subarachnoid haemorrhage; head injury such as sub-arachnoid 
haemorrhage associated with traumatic head injury, ulcers; allergies; benign prostatic 
hypertrophy; chronic renal failure; renal disease; impaired glucose tolerance; migraine; 
hyperalgesia; pain; enhanced or exaggerated sensitivity to pain, such as hyperalgesia, 
causalgia and allodynia; acute pain; burn pain; atypical facial pain; neuropathic pain; back 

40 pain; complex regional pain syndromes I and II; arthritic pain; sports injury pain; pain 
related to infection, e.g. HIV, post-polio syndrome, and post-herpetic neuralgia; phantom 
limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke pain; post- 
operative pain; neuralgia; nausea and vomiting; conditions associated with visceral pain 
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including initable bowel syndrome, migraine and angina; urinary bladder incontinence e.g. 
urge incontinence; tolerance to narcotics or withdrawal from narcotics; sleep disorders; 
sleep apnea; narcolepsy; insomnia; parasomnia; jet-lag syndrome; and neurodegenerative 
disorders, which includes nosological entities such as disinhibition-dementia-parkinsonism- 
5 amyotrophy complex; pallido-ponto-nigral degeneration, epilepsy, and seizure disorders. 
Experiments have shown that central administration of the ligand orexin-A 
(described in more detail below) stimulated food intake in freely-feeding rats during a 4 
hour time period. This increase was approximately four-fold over control rats receiving 
vehicle. These data suggest that orexin-A may be an endogenous regulator of appetite. 
10 Therefore, antagonists of its receptor may be useful in the treatment of obesity and diabetes, 
see Cell, 1998, 92, 573-585. 

There is a significant incidence of obesity in westernised societies. According to 
WHO definitions a mean of 35% of subjects in 39 studies were overweight and a further 
22% clinically obese. It has been estimated that 5.7% of all healthcare costs in the USA are 
15 a consequence of obesity. About 85% of Type 2 diabetics are obese, and diet and exercise 
are of value in all diabetics. The incidence of diagnosed diabetes in westernised countries is 
typically 5% and there are estimated to be an equal number undiagnosed The incidence of 
both diseases is rising, demonstrating the inadequacy of current treatments which may be 
either ineffective or have toxicity risks including cardiovascular effects. Treatment of 
20 diabetes with sulfonylureas or insulin can cause hypoglycemia, whilst metformin causes GI 
side-effects. No drug treatment for Type 2 diabetes has been shown to reduce the long-term 
complications of the disease. Insulin sensitisers will be useful for many diabetics, however 
they do not have an anti-obesity effect. 

Rat sleep/EEG studies have also shown that central administration of orexin-A, an 
25 agonist of the orexin receptors, causes a dose-related increase in arousal, largely at the 
expense of a reduction in paradoxical sleep and slow wave sleep 2, when administered at 
the onset of the normal sleep period. Therefore antagonists of its receptor may be useful in 
the treatment of sleep disorders including insomnia. 

The present invention provides N-aroyl cyclic amine derivatives which are non- 
30 peptide antagonists of human orexin receptors, in particular orexin- 1 receptors. In 
particular, these compounds are of potential use in the treatment of obesity, including 
obesity observed in Type 2 (non-insulin-dependent) diabetes patients, and/or sleep 
disorders. Additionally these compounds are useful in the treatment of stroke, particularly 
ischemic or haemorrhagic stroke, and/or blocking the emetic response, Le. usefel in the 
35 treatment of nausea and vomiting. 

International Patent Applications WO99/09024, W099/58533, WO00/47577 and 
WO00/47580 disclose phenyl urea derivatives and WOOO/47576 discloses quinolinyl 
cinnamide derivatives as orexin receptor antagonists. WO01/96302 discloses N-aroyI cyclic 
amine derivatives. 

40 According to the invention there is provided a compound of formula (I): 
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a 



wherein: 

Y represents a bond, oxygen, or a group (CH 2 ) n , wherein n represents 1, 2 or 3 
5 m represents 1, 2, or 3; 

p represents 0 or 1; 

X is NR, wherein R is H or (C M )alkyl; 

Ar 1 is aiyl, or a mono or bicyclic heteroaiyl group containing up to 3 heteroatoms 
selected from N, O and S; any of which may be optionally substituted; 
1 0 Ar 2 represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 

heteroatoms selected from N, O and S, wherein the phenyl or heterocyclyl group is 
substituted byR 1 and further optional substituents; or At 1 represents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 
heteroatoms selected from N, O and S; 
1 5 R 1 represents hydrogen, optionally substituted(C M )a!koxy, halo, cyano, optionally 

substituted(Ci^)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 

wherein when Y is a bond Ar 2 can not be 2-naphthyl; 

when Ar 1 is aryl p is not 1; 
20 or a pharmaceutically acceptable salt thereof 

X is preferably NH. 

m is preferably 1. 

p is preferably 0. 

Even more preferably m is 1 when p is 0. 
25 Preferably R is hydrogen. 

Alternatively compounds of formula (I) are compounds of formula (la); 




wherein: 

Y represents a bond, oxygen, or a group (CH 2 )n, wherein n represents 1 , 2 or 3 
Ar is a mono or bicyclic heteroaryl group containing up to 3 heteroatoms selected 
from N, O and S; any of which may be optionally substituted; 
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Ar 2 represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 
heteroatoms selected from N, O and S, wherein the phenyl or heterocyclyl group is 
substituted byR 1 and further optional substituents; or Ar 2 represents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 
5 heteroatoms selected from N,0 and S; 

R 1 represents hydrogen, optionally substituted(C M )alkoxy, halo, cyano, optionally 
substituted(Ci-6)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 

wherein when Y is a bond then At 1 can not be 2-naphthyl; 
10 or pharmaceutical^ acceptable salts thereof. 

Preferably where Ar 2 represents phenyl or a 5- or 6-membered heterocyclyl group 
containing up to 3 heteroatoms selected from N, O and S * the R 1 group is situated adjacent 
to the point of attachment to the amide carbonyl. 

Y is preferably a bond, oxygen or (CH 2 )n wherein n is 1 or 2. 
1 5 Even more preferably Y is a bond, oxygen or (CH 2 )n wherein n is 1 

Alternatively R* represents hydrogen, optionally substituted^^ >lkoxy, halo, 
optionally substituted(Ci^$)alkyl, optionally substituted phenyl or an optionally substituted 
5- or 6-membered heterocyclyl group containing up to 3 heteroatoms selected from N, O 
and S. 

20 Alternatively R 1 represents optionally substituted(C M )alkoxy, halo, optionally 

substituted(Ci-6)alkyl, optionally substituted phenyl or an optionally substituted 5- or 6- 
membered heterocyclyl group containing up to 3 heteroatoms selected from N, O and S. 

Preferably R 1 is selected from trifluoromethoxy, methoxy, ethoxy, halo, cyano or an 
optionally substituted phenyl, pyridyl, pyrazolyl, pyrimidinyl, or oxadiazolyl group. 

25 More preferably R 1 is selected from trifluoromethoxy, methoxy, ethoxy, halo, or an 

optionally substituted phenyl, pyridyl, pyrazolyl, pyrimidinyl, or oxadiazolyl group. 

When Ar 1 is optionally substituted aryl it is preferably phenyl. Ar 1 may have up to 5, 
preferably 1, 2 or 3 optional substituents. 

Examples of when Ar 1 is a mono or bicyclic heteroaiyl are quinoxalinyl, 

30 quinazolinyl, pyridopyrazinyl, benzoxazolyl, benzothiophenyl, benzimidazolyl, 

naphthyridinyl, pyridinyl, pyrimidinyl, or thiazolyl. Additionally Ar 1 can be selected from 
pyridazinyl, pyrazinyl, oxazolyl, triazolyl, imidazolyl, pyrazolyl, quinolinyl, benzofuranyl, 
indolyl, benzothiazolyl, oxazolyl[4,5-b]pyridiyl, pyridopyrimidinyl or isoquinolinyl. 
Furthermore Ar 1 can be furanyl or thienyl. 

35 Preferably Ar 1 is benzoxazolyl, benzimidazolyl, quinoxalinyl, quinazolinyl, 

pyrimidinyl, pyridinyl, naphthyridinyl, Additionally Ar 1 can be quinolinyl, 
pyridopyrimidine, thiazolyl, oxazolylpyridinyl, benzothiazolyl, isoquinolinyl or pyrazinyl. 

More preferably Ar 1 is benzoxazolyl, benzimidazolyl, quinoxalinyl, quinazolinyl, 
pyrimidinyl, pyridinyl, naphthyridinyl or oxazolyl[4,5-b]pyridinyl. 

40 When Ar 2 is a 5- or 6-membered heterocyclyl group containing up to 3 heteroatoms 

selected from N, O and S, it may be furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 
imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazinyl, pyrimidinyl, 
isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl. 
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When R 1 is a 5- or 6-membered heterocyclyl group containing up to 4 heteroatoms . 

selected from N, O and S, it may be furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 

imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazinyl, pyrimidinyl, 

isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl. Additionally it can be tetrazoyl, piperazinyi, 
5 piperidinyl, morpholinyl or thiomorpholinyl. 

Preferably when R 1 is a 5- or 6-membered heterocyclic ring containing up to 4 

heteroatoms selected from N, 0 and S, it is furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, 

imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazinyl, pyrimidinyl, 

isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl. 
1 0 Preferably R 1 is a 5- or 6-membered heterocyclic ring it contains up to 3 

heteroatoms selected from N, 0 and S. 

When Ar 2 is an optionally substituted bicydic aromatic or bicyclic heteroaromatic it 

is selected from benzofuryl, benzimidazolyl, quinolinyl, quinoxalinyl or naphthyl. 

Additionally it may be benzotriazolyl, benzothienyl, benzoxazolyl, naphthyridinyl, 
1 5 isoquinolinyl or quinazolinyl. Furthermore it can be indolyl, benzothiazolyl, or 

benzothiadiazolyl. 

Preferably Ai 2 represents optionally substituted phenyl, pyridyl, thiazolyl, pyrazolyl, 
benzofuryl, naphthyl, triazolyl, quinoxalinyl, quinolinyl, isoquinolinyl, benzimidazolyl, 
benzothienyl, benzotriazolyl, benzothiazolyl, indolyl or thienyl. 
20 Alternatively Ar 2 represents optionally substituted phenyl, pyridyl, thiazolyl, 

pyrazolyl, benzofuryl, naphthyl or triazolyl. Preferably the triazolyl is 1,2,3-triazolyL 
More preferably Ar 2 represents optionally substituted thiazolyl, pyrazolyl or 
quinolinyl. 

Alternatively R 1 is selected from trifluoromethoxy, methoxy, halo, or an optionally 
25 substituted phenyl, pyridyl, pyrazolyl or oxadiazolyl group 

Even more preferably R 1 represents a trifluoromethoxy group, methoxy group, iodo, 
or an optionally substituted phenyl, pyridyl, or oxadiazolyl group. 

Optional substituents for the groups Ar 1 , Ar 2 , R and R 1 include halogen, hydroxy, 
oxo, cyano, nitro, (C M )alkyl, (C M )alkoxy, hydroxy(Ci-4)alkyl, hydroxy(Ci_4)alkoxy, 
30 halo(C M )alkyl, halo(C M )alkoxy, aiyl(C M )alkoxy, (C M )alkylthio, hydroxy(C M )alkyl, (Ci_ 
4 )alkoxy(C M )alkyl, (C^)cycloaIl^l(C M )alkoxy, (C M )alkanoyl, (C M )alkoxycarbonyl, (Ci. 
4 )alkylsulfonyl, (d^alkylsulfonyloxy, (Ct^alkylsulfony^CMjalkyl, arylsulfonyl, 
arylsulfonyloxy, arylsulfonyl(C M )alkyl, (d^alkylsulfonamido, (C M )alkylamido, (Ci- 
4 )alkylsulfonamido(CM)alkyl, (CM)alkylamido(CM)alkyl, arylsulfonamido, 
35 arylcarboxamido, arylsulfonamido(CM)alkyl, arylcarboxamido(CM)alkyl, aroyl, aroyl(Cu 
4 )alkyi, or aryl(C M )alkanoyl group; a group R^-, R a OCO(CH 2 )r, R a CON(R*XCH2)b 
R^CC^Ofe)* R'R^SCtyCH^ or R^O^^CHzX where each of R a and R b 
independently represents a hydrogen atom or a (Ci^)alkyl group or where appropriate R a R b 
forms part of a (C>$)azacyloalkane or (C3^)(2-oxo)azacycloalkane ring and r represents 
40 zero or an integer from 1 to 4. Additional substituents are (Ci^acyl, aryl, aryl(Ci-4)alkyl, 
(C M )alkylamino(CM)alkyl, R^^CKfcOn-, R a R^(CH 2 )nO-, wherein n represents an 
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integer from 1 to 4. Additionally when the substituent is R a R^(CH 2 )n- or R a R*tt(CH 2 )nO, 
R a with at least one CH 2 of the (CH 2 )n portion of the group form a (C^azacycloalkane 
and R b represents hydrogen, a (CM)alkyl group or with the nitrogen to which it is attached 
forms a second (C^azacycloalkane fused to the first (C^azacycloalkane. 

5 Preferred optional substituents for Ar* are halogen, cyano, (Ci^alkyL Additional 

preferred optional substituents are hydroxy(C M )alkyl, (C M )alkoxy(C M )alkyl, 
R^^CCH^n, R*Stht . Further optional substituents for Ai* can also be halogen, cyano, 
(C M )alkyl, R 8 R^(CH 2 )nO or (C M )alkoxy. 

. Preferred optional substituents for Ar l are halogen, cyano, (Ci^alkanoyL Other 

10 preferred substituents are hydroxy(CM)alkyl, (Ci^)alkyl or CF3. 

Preferred optional substituents for R 1 are halogen, (Ci^)alkoxy(Ci^)alkyl, R^fy 
R^^OHtOnO and R*R^(CH 2 )n. Other preferred substituents are (C M )alkoxy or (Q. 
4)alkanoyl. 

In the groups Ar 1 and Af 2 , substituents positioned ortho to one another may be 
15 linked to form a ring. 

Illustrative compounds of formula (I) are selected from: 



Example 


Compound Name 


1 


1 -[2^enzooxazol-2--ylaminomethyl)-piperidin- 1 -yl]- 1 -(2-methyl-5-phenyl- 
thiazol-4-yl)-methanone. 


2 


1 ~[2-(Benzooxazol-2-ylaminomethyl)-piperidin- 1 -yl]- 1 -biphenyI-2-yl- 
methanone 


3 


l-[2^enzooxazol-2-ylaminometty^ 
[l^,41oxadiazol-5-yl)-phenyl]-methanone 


4 


1 -[2-(BenzooxazoI-2-ylaminomethyl)-p^ 
phenyl>methanone 


5 


1 «[2HBenzooxazol-2-ylaminomethyl)-piperidin-l -ylH-naphthalen-l-yl- 
methanone 


6 


l-[2^eim>oxazol-2ortaminome%^^^^ 
methanone 


7 


l-[2^enzooxazol-2-ylaminomethy^^ 
methanone 


8 


1 -[(S)-2-(Benzcx>xazol-2-ylaminomethyl)-piperidin- 1 -yl]- 1 -(2-trifluorQmethoxy- 
phenyl>methanone 


9 


H(S>2-(Benzooxa2x>l-2-ylam^ 

Tl ,2,41oxadiazol-5-yl>phenyll-methanone 


10 


l-[(S>2-(Benzooxa2»l-2-ylan^ 
methanone 


11 


l-[(S)-2-(BenzcK)xa2X)l-2-ylammomethyl)-piperidin4 
methanone 


12 


1 -f2-Benzooxazol-2-ylaminomethyl>piperidin-l -yl]-l-phenyl-methanone 
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Example 


Compound Name 


13 


1 — {/- i ii-DenzouiUQazoi-z-yjainiu i -yi / - 1 j-^H-nuoro- 
phenyl)-2-methyl'thiazol-4-yll-niethanone 


14 


1 - { z- 1\ 1 jti-Jt>eiizoiijUoazoi-z-yiainm -pipenain- 1 -yi/ ** i - "Eicmyi- 
{1 ,2,4]oxadia2»l-5-yl)-phenyll-methanone 


15 


1 -[2^J3enzouuazol-z-yiaininome^ i -yij- 1 j-meinyi- 
rl s 2,41oxadiazol-5-yl)-phenyll-methanone 


i r 

16 


1 -[z-(i3enzotnia20i-/-yiaiiunoiiieiDyi j-pipenain- 1 -yij- 1 ^z-mnuoroineuioxy- 
phenyl>methanone 


17 


1 -[2-(Benzothiazol-2-ylaiirinome^ -yl]-l-biphenyl-2-yl- 
methanone 


18 


l-[2-(BeiOTthiazoi-2-ylannnom 
thiazol-4-yl)~methanone 


19 


l-[5-(4-Fiuoro-phenyl)-2-me^ 
ylaminomethyl)-piperidin-l -yl]-methanone 


20 


1 ~[2-<Isoqimiolm-l-ylaii^^ 

[1 ^loxadiazol-S-ylVphenyll-methanone 


21 


1 -[2-(Isoqtiinolin- 1 -ylaminomethyl>*piperidin- 1 -yll- 1 -(2-trifluoromethoxy- 
phenyl>me1hanone 


22 


1 -(2-Iodo-phenyl)-l -[2^isoquinokn- 1 -ylanunomethyl)-pipendin-l -yl]- 
methanone 


23 


1 -[2-(Isoquinolin- 1 -ylaramomethyl>pipendin-l -ylj- 1 -naphthalen- 1 -yl- 
methanone 


24 


1 -[2^Qumoxalin-2-ylariiinomethyl)-pipendin- 1 -yl] - 1 -(2-trifluoromethoxy- 
phenyl)-methanone 


25 


1 -[2^Qiunoxalin-2-ylammomethyl)-pipendin-l -ylj- 1 -(3-tniluoromethoxy- 
phenyl>methanone 


26 


1 -(2-Iodo-phenyl)-l -[2^qumoxalin-2-ylairunomethyl>pipendm 1 -ylj- 
methanone 


27 


l-[5^4-Huoio-phenyl)-2-methyl-tli^^ 
ylaminomethyl)-piperidin-l -yl]-methanone 


28 


l-[2<3-Methyl-[lA4]oxadia2»l-5-yl>phenyl]-l-[2^qumo^^ 
ylaminomethyl)-piperidii>l-yl]-methanone 


29 


l-[5-(4-Fluoro-pheayl>2-methyl-thiazol^yl]-l-[(R)-^ 
ylaminomethyl)-piperidin-l-yl]-methanone 


30 


1 -[>>-\4-r luoro-pnenyl}-z-metnyl-tnia20i--4-yi J - 1 - Lw^"u 1 pjnapnmynuiu-Z" 
ylaminomethyl)-piperidin-l-yl]-methanone 


31 


l-[5^4-Huoro-phe^^ 
ylaminomethylVpiperidin-l-yll-methanone 


32 


1- [(S>2^enzooxazol-2-ylaminomethyl>piperidin^ 

2- methyl-thiazol-4-yl]-methanone 


33 


1 -[3<BenzooxazoI-2-ylam^ 

f 1 ,2,4]oxadiazol-5-yl>phenyl1-methanone 
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Example 


Compound Name 


34 


1 -[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]- 1 -[2^quinolin-2-ylaminomethyl>- 
piperidin-l-yl]-methanone 


35 


1 -[2-(3-Methyl-[l ^,4]oxadiazol-5-yl>phenyl]-l «[2^quinolii>-2-ylaminomethyl)- 
piperidin- 1 -yll-methanone 


36 


1 -[2^Quinolin-2-ylaminomethyl)-piperidin-l -yl]-l -(2-tiifluoromethoxy-phenyl)- 
methanone 


37 


1 -[2-(Benzotbiazol-2-ylaminomethyl)-piperi(iin- 1 -yl]- 1 -naphthalen-1 -yl- 
methanone 


38 


l-[5-(4-Fluoro-pheny^^ 
ylaininomethyl>-piperidia-l-yIl-methanone 


39 


l-[5-(4-Huoro-phenyl)-2-metty^ 
ylaminomethyl)-piperidin-l -yll-inethanone 


40 


l-F2-f3-MethyHL2,41oxadia2»l-5^^^^ 
ylaminomethyl>piperidin-l -yll-methanone 


41 


1 -r5^4~Fluon>-DhenvlV2-me11ivl-thiazol-4-vll-l -F2-Ctwra7in-2-.v1aminnTnpthv1 , u 
piperidin-l-yi]-methanone 


42 


1 -r5^4-Fluoro-ohenvIV2-meihvl-thiazol-4--vll-1 ~rf SV2^aimia?/i1in-4- 
ylaminomethyl>piperidin- 1 -yll-methanone 


43 


1 -F5-f 4-FlllOrO-Dhenvl Vthi aznl -4-vll- 1 - Ji' S \0~fcn linflTnl in 4 vl nmirmmptVivl^ 

piperidin-1 -yll-methanone 


44 


1 -F4-f 4-Fluoro-BhenVi VI -methvl- 1 H-nvravnl - ^ -vl 1 - 1 -Ft^V9-/miina7n1in«4- 
ylaminornethyl>piperidin-l -yll-methanone 


45 


1 .F4-( 4-Huoro-DhenvlV2-methvl-2H-Dvrazol--3-vll- 1 -Ff S V24auina2nlin~4- 
ylaminomethyl)-piperidin- 1 -yll-methanone 


46 


1 -r4-( 4-Fluoro-phenylMH^ 
ylaminomethyl>piperidin-l -yll-methanone 


47 


l-[5-(3-Fluoro-phenyl)-2-mefo^^ 
ylajnmomethyl)-piperidm-l-yll-metiWone 


48 


1 -r5-(3-Huoro-phenyiy2-me 
ylaminomethyl)-piperidin-l -yll-methanone 


49 


1 -Naohthalen- 1 -vl- 1 -Ff SV2-i aiiinazolm-4-vlaniinomethvl Vnineridin- 1 -vll- 
methanone 


50 


1 -{ 5 -Bromo-2-methoxv-nhen vl V 1 -F» S V24 f nirina7n1in-4-vlaminnmptliv1 V 

piperidin- 1 -yl]-methanone 


51 • 


l-[2-(3-Metliyl-[l^,4]oxadiazol-5-yl>phenyl]-l-[(S>2-(qum 
ylatninomethyl)-piperidinTl-yll-methanone 


52 


l-[(S>2-(Quinazolin^-ylaminome%l)-piperidin-l-yl]-l^ 
phenyl)-methanone 


53 


l-{(S>2-[(6J-Difluoix>-3-methyl-quinoxalm-2^ 
yl}-l-[5-(4-fluoro-phenYl>2-me%l-thiazol^yll-me^^ 


54 


l-{(S)-2-[(6,7-Difluoi^3-methyl-qiiinoxalin-2-ylaj^ 
yl}-l-[5-(4-fluoro-phenvl)-thiazol-4-yll-methanone 



-8- 



WO 02/090355 



PCT/GB02/02042 



Example 


Compound Name 


55 


l-{(S)-2-[(6J-Diflwro-3-me!^ 
yl}4-[^(^fluon>^ 


56 


l-{(S)-2-[(6,7-DifluoroO-met^^ 
yl}-l-f4-(4-fluoro-phenyl)-lH-pyrazol-3-yl]»methanone 


57 


l-{(S)T2-[(6,7-Difluoix>J^ 
yl}-l-[2-(4-fluoro-pheny^ 


58 


1 - {(Sy2-[(6,7-Difluoro-3 -methyl-quinoxalin-2-ylamino)-methyl}-piperidiii-l - 
yl}4^4-(4-fliioro-phenyl)^ 


59 


1 -{(S)-2-[(6,7-Difluoro-3-methyl-quino 1 - 
yl } - 1 -naphthalen- 1 -yl-metbanone 


60 


1 -f ( SV2-IY 6.7-Difluoro-aiiiiioxali^ 
quinolin-4-yI-methanone 


61 


l—{/SV2-f/6 7-EHfliioit>^uinox3Jtn-2-vla^ 
fluoro-phenyl>2-methyl-oxazoI-4-yl]--methanone 


62 


t - f f S V2-ff 6 7-T^fluATn^iiinnYft1in-^-v1flminnVrn^f1iv1l-ninpHrfiTu 1 -vl \_ 1 ». r 

fluoro-phenyl>2-methyl-thiazol^yl]-methanone 


63 


methyl-[ 1 ,2 5 4]oxadia2ol-5-yl>phenyl]-rQethanoiie 


64 


1 -/flSV^-f/fi 7-T)ifliinrruniiinnYfl1in-9-v1amtnnVrn^tKvl1-niTtf^HiTi«l -vtX-l JD~ 

trifluoiomethox^-phenyl)-methanone 


65 


piperidin-1 -yl} -methanone 


66 


1 -f 5-Bromo-2-methoxv-DhenvlV 1 - <f (S V2-IY 6 7^ifluort>^uinovalin-2--vlaiTimo V 
methylj-piperidin- 1 -yl } -methanone 


67 


SV2~rr 6-7-KfluoroKniinoxalin-2-vlanim 1 -vll - 1 - r4-C 4- 
flwro-phenyl)-l -Diethyl- 1 H-pyrazol-3 ~yl]-methanone 


68 


1 - S V2- 6^7-Difluoix>^uinoxalin-2-vlarninoVniet}wll -THneri d in- 1 -F4-T 4- 
fluoro-phenyI>2-niethyl-2H-pyrazol-3-yl]-m 


69 


1 -f f SV2~rf 6.7-Difluort><iiiinoxa]m^ -vl 1-1 -r5-/4- 
fluor<>phenyl>2-m^^^ 


70 


1 -1 TSV2-IY 6 7-Difluoir>-nninoxa1in-^ -vl 1-1 - 
naphthalen- 1 -yl-methanone 


71 


1 -/f S^O-IY 7-Oifliinirv-fliiiiinYalin-9-v1ariiinrt^ -vl\- 1 -f^-^/l- 

fluoro-phenyl>tMazol^yll-metlianone 


72 ' 


1 -[4-(4-FIuoTo-ph^ 
ylaiiiinomelliyl>piperidin-l-yl]-melii^ 


73 


l-[2-(3-Methyl^[lA4]oxadia2»l-5-yl^ 
ylaiiimomethyl)-piperidin-l-yl]-m 


74 


l-[2-(Oxa2olo[4,5-b]pyridiu-2-ylaiim 
trifluoromeiioxy-pte^ 


75 


l-[5-(4-Fluoro-phenyl)-2-me%l'thia2ol^ 
ylaminomethyl>piperidin-l-yl]-meA 
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Example 


Compound Name 


/o 


1 -f9-TnHrv.nliPTYvr\-1 -r9-/nvft*7/>1r»r4 S-Mnvridin-9-vlaminrtmHTivlVr>inenHin-1 - 

yl]-methanone 


11 


1 -S'X-Xi f\ 7JT^ifliinrrwiinnnYMin-9-v1jmiinnVTTiPthvll^ -TS-/^- 

fluoro-phenyl>2-methyl-thiazol-4-yl]-metfaanone 


7B 


fluoro-phenyl)-l-methyl-lH-pyra^l-3-y!l-methanone 


70 

/y 


fluoro-phenyl>2-methyl-2H-pyrazol-3-yll-methanone 


OA 

oU 


* ~ly **v*~* luoro-piienyi j-z-ineinyi-iniazoi-*t-yij- 1 [ v^/ ^ vP^ n u u jz,-> -uj -i nzdii^ - 
ylairdnomethyl>piperidin-l-yl]-methanone 


01 

51 


1 - [y -^*Hr luoro-pnenyi^z-memyi-iniazoi-^f-yi j - 1 -[(p j-z-(pynao^,j-ojpyraziii-j- 
ylaimnomethyl>piperidin-l-yl]-methanone 


©2 


1 -[y-(4-r iuoro-pnenyi}-/-memyi-tniazoi-4~yij- 1 - \Z-[^^pnenyi-iniazoi-z.- 
ylamino)-methyl]-piperidin-l-yl}-inethanone 


93 


1 - |2-[Qo,7-Diimoro-quinoxalir^ 1 -yi) - 1 -[4~(4- 
fluoro-phenyl)-2H-pyrazol-3-yl]-methanone 


94 


1 -{2-[(6,7-DmTOiOH|tunoxam 
fluon>phenyl>-2-methyl-thiazol-4-yl]-methanone 


95 


1 -{2-[Co,7-lMluoro-Kjumoxalm-2-ylamm ~l/~v*~ 
fluoro-pheayI)-5-methyl-2H-pyrazol-3-yl]-methanone 


96 


1 - \Z- / -UilluoioH^umoxalm-z-ylanimo}-metiiyi J -pynx>iicun- 1 -yi) - 1 -[>^*r- 
fluoro-phenyl)-2-methyl-2H«ri ^,3]triazol-4-yl]-methanone 


<V7 

97 


z-(^l -{/-[(p, /-JLJiiJuoro^uinoxaiin-z-yiainino^metnyi i -yi / - 
meflianoyl)-benzonitriIe 


no 
9o 


l-|z-[^o, /-JJmuoio^umoxaim-z-yianimo^ 
naphthalen- 1 -yl-methanone 


on 


1 -^!> ~o romo-z-meiaoxy-piienyi}- 1 - |z-^o, / Kimuoro^uinoxaim-z~y lanuiio/' 
methylj-pyrrolidin- 1 -yl}-methanone 


1 AA 
100 


1 - { z- l(o, 7 -Dnluoro^umoxajLm~z-yiammo}-metnyj j-pyiTOiicun-i -yi / -1 -[z-^j- 
methyl-[l ^,4]oxadiazol-5-yl>phenyl]-methanone 


1 A1 

101 


1 - {(o/-z- [(6,7-UiiluorcKiumoxalin-z-ylamino )-metiiylj -pyrroiiain- i-yi/-i -p-^- 
fluon>phenyl)-2-methyl-thiazol-4-yl]-methanone 


t AO 

102 


1 - {(b}-z-l(o,7-JJmuoro^umoxato i-yi)-i -[d-^h- 
fluoro-phenyl>thiazol-4-yl]-methanone 




methyl-[l ,2,4]oxadiazol-5-yl>phenyl]-methanone 


104 


l-{(S>2-[(6J-Difluon>Kiuinoxalin-2-yla^ 
fluoro-phenyl)-lH-pyrazol-3-yll-methanone 


105 


1- [2^3-Methyl-[lA4]oxadiazol-5-yI>phenyl]-l-^ 

2- ylaxninomethylVpiperidin-l-yll-methanone 


106 


l-P^-Methyl-ll^^oxadiazol-S-yl^phenyy-l^CS^^ 
b]pyridin-2-yl-amino)-methyll-piperidin-l -yl) -methanone 
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Example 


Compound Name 




l_|(S)-2-[(6,7-IMfluorc^viinoxalm-2-ylaniino)-mem^ 
quinoxalin-2-yl-methanone 




1-/ ( SV2-U6 7-Dffluoro-auinoxalm-2-vlaininoVmemvll-Diperidin- 1 -yl } - 1 - 
quinolin-3 -yl-methanone 




1-1 CSV2-IY6 7-Difluoro^uinoxalin-2~YlaiDino Vmeth\i]-oiperidin- l-yll-l- 

X 1 1 Uf A* MVj / i/UJIUviV Mill* a- J ■*■**'•'*' ' 1 J "J * ^» ■ « ■ ~ j m.j — . 

isoquinolin-3-yl-methanone 


86 


1 -JYf\V?-IY6 7-Difluoro-aiiinoxalin-2-vlaminoVm 
methoxy-pyridin-3-yl>methanone 


87 


l-{(S)-2-[(6,7-DifluoroHju^ 
quinoxalin-6-yl-methanone 

Vj»lA^iV^ t — . ■ 


88 


6-[((S>l-{l-[4^4-Fluo^ 
pipendm-2-ylmethyl)-amin^ 


89 


l-[5-(4-Fluoro-pheny^ 

pyriiiudin-2-ylaiikino)-methy -methanone 


90 


l-(lH-Benzoiniidazol-5~y^ 
Dineridin-1 -vll-methanone 
Duplicate of Example 161 


yi 


l - \ ^o^-z-[^o ? / -jjuiuoro-qumoxajra i ~y * / - 1 {/> 
dimethylamino-5-{4-fluor^^ 


92 


l-{(S>2-[(6J-Difluoro-quinoxalin-2-ylamin 
dimethylaniino-propoxy>phen>1]-methanone 


107 


6-[((S>l-{l~[4-(44nuoro^^^ 
piperidin-2-ylmethyl>methy 


108 


l-((S)-2-{[(6,7-Difluoro^^ 
ylH-f4-(4-fluoro-phvniylH-^^ 


and pharmaceutical^ acceptable salts thereof. 
Additional compounds of formula (I) are selected from: 


Example 


Compund Name 


109 


H(S>2-[(6/7-Difluoi^ 
fluoiXHbenzoforan-2-yl)-methanone 


110 


2-[((S)-l-{ l-[5-(4-FIuoro-phenyl)-2-methyI-tW 
2-ylmethyl)-aiixmo]-iiicotinonitrile 


111 


2-[((SH-{HM3-Methyl-[l^ 
2~ylmethyl)-aixdnol-nicotinonitrile 


112 


2-l((S>HH5^44ftion^^ 
2-ylmethyl)-aminol -isonicotinonitrile 


113 


l-Beiizo[>]thiophen-2-yl-l-{^ 
methyll-piperidin- 1 -yl } -methanone 


114 


1 -(1 H-Benzoiimdazol-5-yl)- 1 -{(S)-2-[(6 J-difluoro^uinoxalin-2-ylairdiio>- 
methyll-piperidin- 1 -yl } -methanone 
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Example 


Compound Name 


1 1 j 


i -^i ri-i3enzQinazoi-j-yi/-i -\^oj-z-iyp, / -uuu uui u-q umu A<uiiA-z-y idi 1 1 vaoj- 
methyl] -piperidin- 1 -y 1 } -methanone 


1 1 a 


1 -£>enzoiDiaZOi-o-yi- i - \ v o j-z-j^o> / -um uuio-q uiiiUAcuui~z-y laiiiiiiu ^-uieiuyij- 
piperidin-l-yl}-methanone 


117 
11/ 


1 -(3>4-JUiciuon)-pnenyij- i - \^o/-z-up, /-Qmuoio-qiunoAaim-z-yia^ 
piperidin-1 -yl) -methanone 


11ft 
1 15 


1 - 1 ^oj-z- [\p, / -iJuiuoro-qumoxiaun-z-y lainino j-meuiyij ~pipcriain- 1 ~yi/ - 1 -\y ,*f- 
dimethoxy-phenyl)-methanone 


1/1 


l -isoquinoiin-3-yi- 1 -[^o^z-ipynuOLzp- Djpyrazm j-pipencun- 1 - 
yl]-methanone 


122 


1 -( 1 H-lndolo-yl j- 1 -[(o)-z-(pynao[zp-Djpyraz^ l - 
yll-methanone 


123 


1 -[(o}-z---{Pynao[z^ 1 -ylj-l -quinoiin-4- 
yl-methanone 


■t r% a 

124 


1 -{(S)-2-[(6,7-Dmuoro^iimoxam^ J-pipenain-1 -yl }-l -|4-(4- 
fluoro-phenyl>l -(2-methoxy^thyl)-lH-pyrazol-3~yl]--methanone 


125 


1 -{(S>24(6,7-Dmuoro-qumoxalm-2^ -yl}~l -(2,4- 
dimethyl-thiazol-5-yl)-methanone 


126 


1 -{(S)-2-[(o,7-Difluoro-qumoxaIi^ 
fluorcKphenyl>l-methyl-lH-[1^3]triazol-4-yll-methm 


127 


6- [((S)- 1 - { 1 -[4-(4-Fluoro-phenyI)- 1 -(2-metaoxy-ethyl>- 1 H-pyrazol-3-ylJ- 
methanoyl}-piperidin-2-ylmethyl>amino]-nicotinoiii^ 


128 


l-{(S>2-[(5-Bromo-pyrim 
fluoro-phenyl>-2-methyl-thia2ol-4-yl]-methanone 




1 - {(o^z- [( j-i3ix)mO"pynimcim-z-ylainino j-metnylj-pipendin- 1 -yi}-i -[4-(4- 
fluoro-phenyl)-lH-pyrazol-3-yl]-methanone 


130 


1 - {(o)-z-l(5-Dromo-pynnucto^ l -[^-(4- 
fluoro-phenyl)-2H-[l^,3]triazol-4-yl]-methanone 


I3l 


1 - { (o)-z- [(5 -Bromo-pynmiam-2-ylammo)-metnylJ -pipenuin- 1 -yl) - 1 -quinolm-z- 
yl-methanone 


132 


l-{(S>2-[(5-Bromo-pynmidin-2-yla^ 

fluoro-phenyl)- 1 -methyl- 1 H-[l ^3]triazol-4-yl]-methanone 


133 


1 - {(S)-2-[(5-BronK>-pyrin^ 1 -yl}- 1 -[5-(4- 
fluoro-phenyl>2-hydroxymethyl^^ 


134 


l -^vo}-z-[^r>-iJromo-pynimainrz-yiaiDm i -yi/-i -[z-\3- 
methyl-f 1 ,2,4]oxadiazol-5-yl)-phenyll-methanone 


135 


1 -{(S>2-[(5-Bromo-pyximidin-2-ylamino>methyl]-piperi 1 -yl}-l -quinolin-8- 
yl-methanone 


136 


2-{[(S)-Hl-lH-Benzoinudazol-5-yl-met^ 
6,7-difluoro-quinoline-3-carbonitrile 


137 


6,7-Difluoro-2- { [(S> 1 -( 1 -isoquinolin-3 -yl-methanoy l)-piperidin-2-ylmethyl] - 
amino) -quinoline-3-carbonitrile 
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Example 


Compound Name 


I JO 


methanoyl}-piperidin-2-ylmethyl)-amino]-qiiin 




0, / -i^iii uoro-z- \ ) i v * ndpninmen-z-yi-ine^ 
amino}-qviinoline-3-carbonitrile 


1 Af\ 

14U 


o, / -umuoro-z- l -[H-^H-nuuro-pncnyi^- 1 Ju^py n^uio y ij iiicujLdiiuyi j - 
piperidin-2-ylmethyl>amino]-quinot^^ 


141 


o, / -JL/iiiuoro-z - 1 i-^i-i Jti-inuoi -o-yi-me tnanoyi^pipen (xm-z-yimc myi j- 
amino}-quinoline-3-carbonitrile 


142 


lr { \\o)- l - N l -r> enzoimazoi^-yi-meinanoyi^pipenQiii-z-yimemyi j -amino j -o, /- 
difluoroKjuinoline-3-carbonitrile 


143 


1 - {(o)-2- [(6 ,7 -UitLuoroKiumoxalm-z-ylammo^meinylj-pipenaii^ i -yi) - 1 - 
naphthalen-2-yl-methanone 


144 


l-{(S)-2-[(6,7-Difluoro-qumoxali^^ 
fluoro-benzofiaran-2-yl)-methanone 


145 


l-{(S)-2-[(6J-Difluoro-qumoxalm-^^ 
fluoro-benzofuran-2-yI>methanone 


146 


1 - {(S)-2-[(6 J-DifluoroKpjmoxato^ -yl}-l <7- 
fluoro-benzofuran-2-yl)-methanone 


147 


l-(5J-Difluoro-benzofuran^^ 
methyl]-piperidin-l -yl}-methanone 


148 


2-[((S)-l-{l -[4^4-Fluoro-phenyl)-lH-pyrazol-3-ylJ-meti^ 
yImethyl)-amino]-nicotinonitrile 


149 


2-[((S>l -{ 1 -[4-(4-r iuoro-pnenyl)- 1 -methyl- 1 H-pyrazol-3-ylJ-metnanoyl )- 
piperidin-2-ylmethyl)-amino]-nicotinonitrile 


1 /TV 

150 


2-[((S)- 1 -{ 1 - [4-(4 -r luoro-pnenyl)- 1 -metnyl- 1 H-pyrazol-3 -ylj-metnanoyl )- 
piperidin-2-ylmethyl)-amino]-isonicotinonitri]e 


151 


1 - {(S)-z- [(5 -Bromo-pyrmuam-2-ylammo)-metnylJ-pipenam- 1-yi)- 1 - |2-[i-^J- 
dimethylamino-propoxy>phenyl]-tMophen-3-yl}-methanone 


152 


l-{2-[(6,7-Difluoio-qumoxaIin-2-y 

dtoethylamino-propoxy>phenyl]-thiophen-3-yl}-methanone 


153 


M2-[(6J-Difluoro^umoxalin-2-yla 
8-yl-methanone 


154 


l-{(S)-2-[(6J-Di£luoro-qumoxalin-2-ylarnmo)-methyl]-pipend^ 
methyl- 1 H~indol-2-yl>methanone 


1 


i-| v oj-2-[ v o, /-JJuiuoro-quinoxaim-z-yianimo j-memyij-pipencun- i-yi /-i-^iii- 
indol-6-yl)-methanone 


156 


l-Beriz»[l^3]1hdadiazol-5-yl-l-{(S>2-[(6J-difluoT^ 
methyl]-piperidin-l-yl}-metbanone 


157 


3-(l - {(S)-2-[(6 J-Difluoro-quinoxalir>2-ylaniino>methyy -yl}- 
methanoyl)-ben2oic acid methyl ester 


158 


l-{(S)-2-[(6/7-Difluoro-qumoxa^ 

dimethylamino-ethyl)^4-fluoro-phenyl)-lH-pyra2ol-3-yll-meth^^ 
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Example 


Compound Name 




l - ^ ^oj-z- [^D-jDromo-pynnu Qm-z-yioinmo^iiie my ij -piperiuiii- 1 -yi/ * i j. \£ 
dimethylamino^thylHK4-fluoro-phenyl>lH-pyi^W 


ioU 


I - [4-(^t-r i uoro-pnenyi/- 1 -^z-meuioxy-emyi j-i Jti-pyiazoio-yij-i -up/-z- 
(pyridof23-b]pyrazin-2~ylamin^ 


1 /CO 

loz 


1-^1 w-oenzomiiciazoi- j -yi j- 1 - \vpj-z- n j- oromo-pynmiui n-z-yiammo/-meuiyi j - 
piperidin-1 -yl}-methanone 




1 -r>enzoturan-z-yi~ i - \\p ^-z-[^-Dromo-pynmiam-z-yiammo j-meinyi j-pipenain- 
l-yl}-methanone 


1 HA 

154 


1 - {(o)-2-[p-i3romo-pyrinnam-z-ylammo^metnyi J-pipenain-l -yi) -l -(z- 
methoxy-phenyl)-methanone 


165 


1 - { (S>2- [(5 -Bromo-pynmiain-z-ylammo)-memylJ~pipencun- 1 -yl } - 1 -qtnnolin-4~ 
yl-methanone 


1 66 


l-{(S)-2-[(6,7-Diiluoro-q^ 
dimethylamino-propoxy>phenyl>methanone 


170 


1 - { (S)-2-[(5~Bromo-pynmidin-2-ylammo>methylJ-pipendin- 1 -yl} - 1 -[4-(4- 
£luoro-phenyl>l-methyl-lH-pyra2ol-3-yl)-methanone 


119 


1 > {(S>2-[(6,7-Difluoro^umoxaim-2-ylairmio)-methyl]-pyrrolidiii- ! -yl } - 1 -[1 - 
ethyl-4-(4-fluoro-phenyl>- 1 H-pyrazol-3 -yl] -methanone 


120 


1 - {(S>2^(6J-Difluoro^umoxalm-2->dammo>methyl]-pyrrohdm-l-yl}-l -[5<4- 
fluoro-phenyl>-2H-[l 5 2,3]tnazol-4-yl]-methanone 


167 


l - {(S)-2-[(5-Bromo-pynimdin-2-ylamm -yl}-l -[4-(4- 
fluoro-phenyl)-l -methyl- 1 H-pyrazol-3-yll-methanone 


168 


1 - {(S)-2-[(6 J-DifIuoro^umoxalm-2-ylammo>methyl]-pynt>hdin- 1 -yl} - 1 -p-(2- 
fluoro-phenyl>thiazol-4-yl]Htnethanone 


16? 


1 - {(S)-2-[(o ,7-Difluoro-qimioxaIin-2-ylainmo)-methyl^ 
fluoro-phenyl)-l-methyl-lH-pyra2ol-3-yl]-methanone 


171 


1 - {2-[((S)- 1-{ 1 -[4-(4-r luoro-phenyl)-l -methyl- 1 H-pyrazol-3-ylJ -metnanoyl ) - 
piperidin-2-ylmethyl>amino>pyrimidin-5-yl} -ethanone 


172 


!.[4-(4-FIuoro-phenyl>l-me1hyl-lH-pyra2»l-3^yl] 
ethyl)-pyrimidin-2-ylaminol-methyl}-piperidin- 1 -yl)-methanone 


173 


2-[((S>l-{144-(4-nuoro-phenyl>l-methyl4H-pyrazol-3^ 
piperidm-2-ylmethyl)-amino]-pyiimidine-5-caibonirt^^ 


174 


3-(l-{(S)-2-[(6J-Difluoro-quinoxalin-2-ylamino)-me%l]-^^ 
methanoyl)-N-methyl-benzamide 


and pharmaceutical^ acceptable salts thereof. 


Further compounds of formula (I) are selected from: 


Example 


Compound Name 


175 


1 - {(S)-2-[(5-Bromo-pyrimidin-2-ylamino>me%l]-piperi 
methanone 
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Examole 


Compound Name 


176 


l-{(S)-2-[(5-BromcHpyrim 
fluoro-phenyl)-2-hydroxymethyl-^ 


177 


l-{(S)-2-[(5-Bromo-pyrimidin~2-ylamino)-methy 
fluoro-phenyl)-lH-pyrazol-3-yl]-methanone 


178 


l-{(S>2-[(5-BromcHpyriim 
yl-mefhanone 


179 


l-{(S)-2-[(5-Bromo-pyrimidi^ 
phenyiymethanone 


180 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-py^ 
5-phenyl-thiazol-4-yl)-methanone 


181 


l-{(S>2-[(5-Bromo-pyrimidin-2-ylamm 
dimethylamino-propoxy)-phe^^ 


182 


l-{(S>2-[(5-Bromo-pyrimi^ 
phenyl)-methanone 


183 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylaniiji 
isopropoxy-phenyl)-methanone 


184 


H2-Ben2^1oxy-phenyl>l-{(S^ 
pyrrolidin- 1 -yl} -methanone 


185 


1 -P^l-{(S)-2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-pyn:o 
methanoyl)^thoxy-phenyl]^thanone 


186 


l-{(S)-2-[(5-Bix>mo-pyriim^ 
6-methoxy-phenyl)-iQethanone 


187 


1 - {(S>24(5-Bromo-pyrimidin-2-ylamino>me% 
6-methyl-phenyl)-methanone 


188 


l-{(S)-2-[(5-Bromo-pyrimidin-2-ylamin 
naphthalen- 1 -yi)-methanone 


189 


1 -{(S)-2-[(5-Bromo-pyriinidin-2-yla^^ -[5-{2- 
fluoro-phenyl>2-melhyl-thiazol-4-yl]-methanone 


190 


l-{(S>2-[(5-Bromo-pyrmndm^ 
fluorcHphenyl)-2-methyl-tbiazoI-4-yl]-methanone 


191 


1 -{(S>2-[(5-Bromo-pyriim^ 
fluoro-phenyl>thiazol-4-yl]-methanone 


192 


l-{(S>2-[(5-Bromo-pyrimidin-2-ylamino>methyl]-pyn-o 
thiazol-4-yl)-methanone 
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Example 


Compound Name 


193 


1 - {(S>2-[(5-Bromo-p>dinidm-2-ylamino>methyl]-pyiTolidin- 1 -yl} - l-(2-methyl- 
4-phenyl-thiazol-5-yI)-methanone 


194 


l-{(S)-2-[(5-Bromo-pyriinidm-2-ylanimo>meth>d]-pyiroUdm-l-yl}-l-[5-{4- 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


195 


l-{(S)-2-[(5-Bromo^yrimidin-2-ylamino^^ 
methvl-r 1 -2.41oxadiazol-5-vlV-Dhen \dl-metharione 


196 


l-{(S)-2-[(5-Bromo-pyrimidin-2^^ 
ciiioiu-pnenyi^z-nieLnyz-im 


197 


l-{(S)-2-[(5-BiomcHpyrid^ 
phenyl>2-methyl-thiazol-4-yl]-methanone , 


198 


1-{(S)-2HX5-Bn)mckpyri^^ 
phenyl)-l-methyl-lH-pyrazol-3-yl]-meflianone 


199 


l-[3^enzooxazol-2-yiamiiu>methyl)-moipho 
[l^^oxadiazol-S-ylJ-pheiiylJ-methanone 


200 


l-{3-[(5-Bromo-pyrimidin-2-^^ 

phenyl)- 1 -methyl- 1 H-pyrazol-3-yi]-methanone 


201 


l-{(S>24(5-Bromo-pyrimidin^ -yl}-l-[5-(3- 
fluorophenyl)-thiazol-4-yl]-methanone 


202 


1 - {(S)-2-[(5-Bromo-pyrimidii^^ -yl} - 1-[5-(4- 
me&oxy-phenyI)-2-methyl-thia2ol-4-yl]-methanone 


203 


3,5-IMfluoro-4-[((S)-l-{l-[5-(4-fluoro-phenyl>2-me^ 
methanoyl} -piperidin-2-ylmethy l)-amino] -benzonitrile 


204 


3,5-Dmuoro-4-[((SH-{l-[^^^ 

methanoyl} -piperidin-2-ylmelhyl>amino]-benzonitrile 


205 


3,5-DifluoiTO-4-[^ 

piperidin-2-ylmethy 1 )-amMo]-benzonitrile 


206 


3,5-Difluon>-4-[(^ 

methanol} -piperidnv-2-ylmethyiy amino]-benzorutrile 


207 


4-{[(S>l-(l-Benzofuran-7-yl-m 
difhioro-benzonitrile 


208 


3,5-Difluono4-[((S>l - {l-[5-(4-fluoro-phenyl)-2-me(hyl-thiazol-4-yl]- 
methanoyl} -pyrroUdin-2-ylmethyl)-amino]-benzonitrile 


209 


1 - {(S)-2-[(5-Bromo-pyrimi^ - 1-[2- 
dimethy!amino-5-(4-fluoio-p^ 


210 


1 -(2-Amino-5-phenyl-thiazol-4-yl)- 1 - {(S)-2-[(5-bromo-pyriiindin-2-ylamino)' 
methyl]-pyrrolidin-l -yl} -methanone 
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Example 


Compound Name . 


211 


l-{(S>2-[(5-Bromo-p;yrii^^ 
methoxy-phenyl)-2-methyl-thiazol-4-yl]-methaiione 


212 


l-{(S)-2-[(5-Bromc^pyri^ j 
fluojtt>-phenyl>fliiophen-3-yl]-methanone 


213 


1- {(S)-2-[(5-Bromo-pyriimdm^ -(2-pyridin- 

2- yl-phenyl>methanoi)e 


214 


1- {(S>2-[(5-Bromo-pyriniid^ 1 -yl} -1 -[4-fluoro-2- 
(3-meth^-[l,2,4]oxadiazol-5-yi)-phenyl]-methanone 


215 


1 - {(S)-2-[(5-Bromo-pyrimidin-2-ylamm^ 1 -yl} -1 -[2-(4- 
methoxy7phen^d>thiophen-3-yl1-methanoiie . 


216 


l-{(S)-2-[(5-Ethyl-p>nimidm-2-ylaiim 
phenylV2-methyl-thiazol*4-yll-methanone 


217 


1 -((S)-2- {[(5 -Bromo-pyrimidin-2-yl>methyl-ainino>methyl } -pyrrolidine 1 -yl)- 1 - 
f5^4-fluoro-phenyl)-2-methyl-thiazol^yl]-methanone 


218 


H(S>2~ {[(5-Bromo-pyrinridiri-2^ 
f4-(4-fluoro-phenyl>l-methyl-lfrpyra2»l-3-yl]-m^ 


219 


l-{(S>2-[(5-Bromo-pyi^dk-^^^ 
fluoro-pli^iyl>2-methoxy-thiazol-4~yl]-methanone 


220 


1 - {(S>2-[(5-Bromo-pyrimid^^ 1 -yl} - 1 -[5-fluoro-2- 
(3-mefli^-[lA4]oxadiazol~5-yl>phenyl]-methanone 


221 


1- {(S)-2-[(5-Bromo-pyrimidin-2-ylamino>methyy -(2-phenyl- 
thiophen-3->1>methanone 


222 


2 L ( 1 - {(S)-2-[(5-Bromo-pyriimd 1 -yl} - 
methano>d)-biphenyl-4-carbonitrile 


223 


l-{(S>2^(5-Bromo-pyriiiudm 
methoxy-phenyl>-thiophen-3-yl]-methanone 


224 


1 - {(S)-2-[(5-Biomo-pyriraidi^ l~yi}-l -(2-pyrazol- 
1 -yl-phenyl>methanone 


225 


l^{2-[((S>l-{l-[5<4-Chloro-phenyl>2-methyI-thi 
pyiroHdin-2-ylmethyl)-an^ 


226 


1 - {(S)-2-[(5-Chloro-pyrirtidin-^^^ -yl} -1 -[5-(4- 
fluoro-phenyl)-2-meth>d-thiazol-4-yll-methanone 


227 


1- {(S)-2«[(5-ailoi^pyrinridin-2-ylainm 
methyl-[l ^,4]oxadiazol-5-yl)-phenyll~methanone 


228 


H5-(4-Fluoro-pheay^^ 
ylaiiiino)-methyl]-pyrrolidin-l-yl}-methanone 


229 


6-[((S)-l-{l-[5^4-Huoro-phen^^ 

ylmethyI)-amino]-iiicotinonitrile 1 


230 


5^1-{2-[(5-Bromo-pyrimidin-2-ylamiM^ 
benzo[ 1 ^Joxazin-S-one 


231 


1 - {(S)-2-[(5-Bromo-pyrimidin-2^ 

phenyl)-! ^2-piperidin-l->1-ethyl)-l//-pyrazol-3-yll-methanone 
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Example 


Compound Name 


232 


M(^>-2H(5-Bromo-pyri^ 
dimethylamino^thtf^ 


233 


I-{(b>2-[(5-Bromo-p)rmn^ 
(4-fluon>-phenyI)«tMazol-4-ylVmetiianone 


234 


l~[3^4HPluoro-pnenyl)-Z-^ 

methylsulfanyl-pyrimicfo^ -pvirolidin- 1 - vl} -methanone 


23D 


1 -[D^4-x^luorc^pnenyi>2-metnyi-tniazol^yi] - 1 - {(S)-2-[(2-methylsulfanyl" 
pyrimidin^ylamino>methyl]"pyriolidin- 1 -yl } -methanone 


230 


* ■ \(o>-2-[(lJimetnyl-tniluoromethyl^ - 
ylH45^4-fluoro-phenyi^ 


23/ • 


1- {(b>2«[(2,6-I^etnji-pynim 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


Z3o 


H5^Fmon>-pfleny^ 
pyrimidin^ylanm^ 


rk o r» 

239 


H3-{[(5-Bromo-pyriim^ 
(4-fluoro-phenyl>2-methyl-thiazol-4~yll--methanone 


240 


H3-{[(5-Bromo-pyriroidin-2-yi)-me%l-an^ 
(4-fluoro-phenyl>thiophen-3->d]-methanone 


241 


l-{(S>2-[(5-Bromo-pyriinidan-2-y] 
quinolin-8-yl)-metlianone 


242 


1 - {(S)-2-[(5-Bromo-pyriinid^ 1 -yl} - 1 -isoquinolin- 
1-yl-methanone 


243 


l-{(S>2-[(5-Bromo-pynim^ 
quinolin«-5-yi>methanone 


244 


H(S)-2-[(5-BromcHpyriim^ 
quinolin-4-yl)-methanone 


O jff c 

245 


1 - {(S)"2-[(5-Bromo-pyrmndm-2-ylamino)-niethyl]-piperidin- 1 - yl} -1 -(2,3- 
dicMoio-phenyl)-methanone 


246 


1 - {(S)-2-[(5-Bromo-pynimdin-2-ylammo)-methyl^ - 1 -(7-chloro-3- 
methyl-quinoIin-8-yI)-methanone 


247 


l-[5K4^^oro-phenyl>2-methyl-thiazol-4-yl]4-{(S>2-[(5^ 
y1amino>methyl]-pyrrolidin- 1 -yl} -methanone 


248 


l-{2-[((S)-l-{I42<3-Me%l-[lA4]oxadiazol-5-yl)-phenyl]^^^ 
p>rroHdin-2-ylmethyl>aminol-pyrimindin-5-yl} -ethanone 


r\ A(\ 

249 


145^4-Huoio-phenyl>2-methyl-fliia2»l^yl]-l-{(S)-2^ 
pyrimidin-2-ylamino)-methyll-pvrrolidin- 1 -yi} -methanone 




i - ^o^z-[(3-j3romo-pynmidm-2-yiannno J-metnylJ-pyrrolicun- 1 -yl} -1 -(4-etnyl- 
quinolin-8-yl)-methanone 


251 


l-{(S>2-[(5-C^oro-pyrimidin-2-ylammo^ 
dimethyiamino-5-{4-fluoro-phenyl>thia2ol-4-yl]-methanone 


252 


1 - {(S>2-[(5 -Chloro-pyrimidin-2-ylainino)-methyl]-py^ 1 -yl} - 1 -(2-pyridin- 
2-yl-phenyl>methanone 
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Example 


Compound Name . 


253 


l-{(b>2-[(5^moro-pynim<^ 
(4-fluoro-phenyl)-thiazol-4-yl]-methanone 


254 


l-Biphenyl-2-yl-l-{(S)-24(5-cMoro-^^ 
yl}-methanone 


255 


l-{(S)-2-[(5-Biomoi>yni^^ 
dichloro-phenyl)-methanone 


r\ r 

256 


l-{543^4<Moro-butoxy>p^ 
pyrimidm-2-ylainmo)-me 


257 


l-{(S)-2-[(5-Qiloro-^^ 

isopropyl-[lA4]oxadiazol-5-yl>phenyl]-methanone 


258 


l-{(S)-2-[(5-Bn>mo-pynm^ 

isopropyl-[ 1 A4]oxadiazol-5-yD-phenyl]-methanone 


259 


l-{3-[(5-Bromo-pyridin-2-ylan^ 
phenyl>1hiophen-3-54]-methanone 


260 


l-{(S>2-[(5-Bromo-pyriim^ 
dimethyl-quinolin-8-yl )-methanone 


261 


l-{(S)-2-[(5-Bromo-pyriinidin-2-ylamin 
quinolin-4-yl>methanone 


262 


1 - {(S)-2-[(5-Bn)mo-pyrimidin-2-ylamino>methyl]'piperi 1 -yl} - 1 -(2-methyl- 
quinolin-4-yi)-methanone 


263 


M(S)-2-[(5-Bromo-p)*imi^ 
quinolin-4-yl>methanone 


264 


l-{(S>2-[(5-Bromo-pyrimidin-2~ylamino>methyy 
quinolin-8-yl)-methanone 


265 


l-{(S>2-[(5«Bromo-pyrimidin-2-ylamino 
quinolin~4-yl)-methanone 


266 


1 - {(S)-2-[(5-Bromo-p>dmidin-2-ylamino>methyl]-piperidin- 1 -yi} -1~[I~<^3~ 
<iunethyiamino-pn>^^^ 


267 


l-{(S)-2-[(5<Moro-pyriimd^ 
dimethyiamko^yI)^4-fl^^ 


268 


1- {(S>2-[(5-(^oio-p>Timidin-2-)damin 

phenyl)- 1 -(2-piperidine- 1 -yl-ethyl>- li/-pyrazol-3-yl]-methanone 


269 


l-{(S>2-[(5-CWoro-pyrin^ 

phenyl>M3-piperidine4-yl^^^ " 


270 


1 -((S}-2- {[(5-Bromo-p>riniidin-2-y])-methyl-amino]-methyl} -piperidin- 1 -yl)- 1- 
isoquinolin- 1 -yl-methanone 


271 


l-((S)-2- {[(5-Bromo-pynmdin-2-yl>methyl-amino]-methyl} -pipendin-l-yl)-l- 
(2,3-dichloro-phenyl)-methanone 


272 


l-{(S)-2-[(5-CWon>-pyrinudin^ 
dimethylaminomethyl-5<^ 


273 


H(S>2-{[(5-Biomo-pyrimidin-2-yl>me%l-am^ 
methyl-quinolin-4-yl>methanone 
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Example 


Compound Name . 


274 


l-((S>2-{[(5-Bromo-pyrinri^ 
methyl-quinolin-5-yl>methanone 


275 


l-{(S)-2-[(5-Chloro-pyrimi(to^ 
phenyl>2-methyl-thiazol-4-yl]-methanone 



and pharmaceutically acceptable salts thereof. 



Preferred compounds of formula (T) are selected from: 



5 



Example 


Compound Name 


1 


l-[2-(Benzooxazol-2-ylaminomethy^ 
thiazol-4-yl)-methanone 


32 


l-[(S)-2^enzooxazol-2-ylaminomethyl^ 
phenyl>2-methyl-thiazol-4-yl]-methanone 


93 


l-{2-[(6,7-Difluoro^uinoxa^ 
fluoro-ph^i^i)-2H-pyrazol--3-yl]-methanone 


105 


H2^3-Methyl-[lA4]oxadiazol^^^^ 
b]pyridin-2-ylaininomethyl)-piperidin-l-yl]-methanone 


106 


l^^-MethyHWJoxadi^ 
b]pyridin-2-yi-amino>^ 


107 


6-[((S)-l-{l-[4-(4-Fluoro^^ 
piperidin~2-ylmethyl)-methyl"amino]-nicotinonitrile 


108 


H(S>2-{[(6;7-Difluoro^iun^ 
yl>l-[4-(4-fluoro-phenyl)-l-m^ 


171 


1 - {2-[((S> 1 - { 1 44<4-Ruoro-phenyl> l-methyl-lH-pyrazol-3-yl]-methanoyl}- 
piperidin-2-ylmethyl)-amino]-pyrimidin-5-yl} -ethanone 


172 


l_[4^4-Fluoro-ph^^ 

ethyl)-pyrimidin-2-yIamino]-methyl} -piperidin- 1 -yl)-methanone 


173 


24((S>l-{l-[4<44 7 luoro^ 
piperidin-2-yiraethyl)-amino]-pyr^ 


174 


3^1-{(S>2-[(6/7-Wfluoro-qum^^ 
methanoyl)-N-methyl-benzamide 


194 


l-{(S>2-[(5-Bromo-pyriinidin-2-ylamino>meth^ 
fluoro-phenyl)-2-methyl-tbiazol"4-yl]-methanone 


195 


l-{(S)-24(5-Bromo-pyrimidin-2-ylamino)-methyl]-py^ 
methyl-fl^Joxadiazol-S-yiy-pbenyll-methanone 


196 


l-{(S)-2-[(5-Biomo-pyrimid^ 
chloro-phenyl>2-metbyl-thiazol-4-yl]-metiianone 
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Example 


Compound Name 


197 


l-{(S)-2-[(5-Bromc>-pyridm-2-ylammo)-me%l]-pyiToUdiii-l-yl}-l-[5-(4- 
fluorcnphenyl)-2-methyl-thia2»l-4-yl]-methanone 


198 


1 - { (S)-2-[(5-Bromo-pyridm-2-ylamino)-methyl]-pyrrolidiii- 1-yl} - 1-[4-(4- 
fluoro-phenyl>l-methyl-lH-pyrazol-3-yl]-methan 


200 


l-{34(5-Bromo-pyrimidin-2-ylamino)-meth^ 
fluoro-phenyl)-l-metoyMH-^ 


203 


3>Dffluoro^[((S>l-{l-[5<4-fl^^^ 

methanoyl} -pipendin-2-ylmethyl)-anuno]-benzonitxile 


208 


3,5-Difluoro^-[(^ 
methanoyl}-pyrroUdm-2-ylmethyl>amm 


216 


1 - { (S>2-[(5-Ethyl-pyrimi^ 
£luoro-phenyl)-2-methyl-1iiia?ol-4-yl]--inethanone 


217 


l-((S)-2-{[(5-Bromo«pyri^ 
1 -[5^4-fluoio-phenyl)-2-m^ 


218 


1 -((S>-2- { [(5-Bromo-pyriinidin-2-yl>methyl-amino]-methyl} -pyrrolidin- 1 -yl)- 
1 -[4-(4-fluoro-phenyl)-l -methyl-li/--pyrazol-3-yl]-methanoiie 


225 


l-{24((S>l-{l-[5^4^hlor^^^ 
pyrroUdin-2-ylmethyl>axnino]-pyrimidm 


226 


l-{(S>2-[(5-CUorchpyrimidin-2-ylamm 
JBiuorO'phenyl)-2-methyl-thiazol-4-yl]-niethanone 


227 


l-{(S>-24(5-CMoro-pyri^ 

methyl-[l ^,4]oxadiazol-5-yl>phenyl]-methanone 


228 


1 -[5-(4-Fluoro-phenyl>2-meaiyl-thai2ol-4-yl]-l -{(S>24(5-methyl-pyrimidin- 
2-ylamino)-methyl]-pyrrolidin-l-yl}-meftianone 


229 


6-[((S>l-{l-[5<44auoro-ph^ 
p)rroUdin-2-ylmethyl)-amino]-nicotm 


234 


l-[5^4-Huoro-phenyl>^^^ 

methylsulfanyl-primidin^ 1 -y 1} -methanone 


235 


l-[5^4-Fluon>-phenyl>^^^ 
pynmidin^-ylammo)-methyl^ 


239 


1 -(3-{[(5-Bromo-pyn^ - 
[5^4-fluoro-phenyl)-2-methyl-thiazol^yl]-methanone 


240 


l-(3-{[(5-Bromo-pyrimidin-2-yl)«methyl-amin 
[2-(4-fluoro-phenyl>thiophen-3-yl]-methanone 


249 


1 -[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l -{(S>2-[(5-trifluoromethyl- 
pyrimidin-2-ylainino)-methyl]-pyTrolidiii-- 1 -yl} -methanone 



and pharmaceutically acceptable salts thereof. 
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When a halogen atom is present in the compound of formula (I) it may be fluorine, 
chlorine, bromine or iodine. 

When the compound of formula (T) contains an alkyl group, whether alone or 
forming part of a larger group, e.g. alkoxy or alkylthio, the alkyl group may be straight 
5 chain, branched or cyclic, or combinations thereof, it is preferably methyl or ethyl. 

When used herein the term aryl means a 5- to 6- membered aromatic ring for 
example phenyl, or a 7 to 12 membered bicyclic ring system where at least one of the rings 
is aromatic for example naphthyl. 

It will be appreciated that compounds of formula (I) may exist as R or S 
10 enantiomers. The present invention includes within its scope all such isomers, including 
mixtures. Where additional chiral centres are present in compounds of formula (T), the 
present invention includes within its scope all possible diastereqismere, including mixtures 
thereof. The different isomeric forms may be separated or resolved one from the other by 
conventional methods, or any given isomer may be obtained by conventional synthetic 
1 5 methods or by stereospecific or asymmetric syntheses. 

It will be understood that the invention includes pharmaceutically acceptable 
derivatives of compounds of formula (I) and that these are included within the scope of the 
invention. 

Particular compounds according to the invention include those mentioned in the 

20 examples and their pharmaceutically acceptable derivatives. 

As used herein "pharmaceutically acceptable derivative" includes any 
pharmaceutically acceptable salt, ester or salt of such ester of a compound of formula (1) 
which, upon administration to the recipient is capable of providing (directly or indirectly) a 
compound of formula (I) or an active metabolite or residue thereof. 

25 It will be appreciated that for use in medicine the salts of the compounds of formula 

(I) should be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will 
be apparent to those skilled in the art and include acid addition salts formed with inorganic 
acids e.g. hydrochloric, hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids 
e.g. succinic, maleic, acetic, fiimaric, citric, tartaric, benzoic, p-toluenesulfonic, 

30 methanesulfonic or naphthalenesulfonic acid. Other salts e.g. oxalates, may be used, for 
example in the isolation of compounds of formula (I) and are included within the scope of 
this invention. Also included within the scope of the invention are solvates and hydrates of 
compounds of formula (T). 

Certain of the compounds of formula (I) may form acid addition salts with one or 

35 more equivalents of the acid. The present invention includes within its scope all possible 
stoichiometric and non-stoichiometric forms. 

Since the compounds of formula (I) are intended for use in pharmaceutical 
compositions it will readily be understood that they are each preferably provided in 
substantially pure form, for example at least 60% pure, more suitably at least 75% pure and 

40 preferably at least 85%, especially at least 98% pure (% are on a weight for weight basis). 
Impure preparations of the compounds may be used for preparing the more pure forms used 
in the pharmaceutical compositions. 
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According to a further feature of the invention there is provided a process for the 
preparation of compounds of formula Q) and derivatives thereof. The following schemes 
detail some synthetic routes to compounds of the invention. 

5 Scheme la 

HNR— (CHg) -Ar 1 

CX ji. CI 

p P 

M (V) 



deprotection 



L 2 




X. 



(Ill) 



J. ^(CH^-NR-^-Ar 1 ^ >^(CH 2 ) m -NR-(CH 2 ) p V 



CX 



(ii) 



to 



herein Ar 1 , At*, Y, m, p and R are as defined for formula (I), L 1 and L 2 are leaving groups, 
10 and Pis a protecting group. 

Examples of suitable leaving groups L 1 include halogen, hydroxy, OSC^Me, 
OS02(4-toIyl). The reaction of (V) with (VI) preferably proceeds in an inert solvent such as 
N,N-dimethylformamide in the presence of a base such as trie%lamine, sodium hydride or 
potassium t-butoxide. 

15 

Scheme lb 
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ArVcH^L 1 
(IX) 



(CH^-NRfCH^ 1 



a 



(IV) 



deprotection 



(CH 2 ) m NHR 



(VIII) 



a 



(in) 

A? 



(CH^-NR^C^V 



N^--(CH 2 ) ( 



l 2 ) m -NR-(CH 2 )-Ar 1 



(ID 



(I) 



Reaction of(VHT) with (EX) proceeds in an inert solvent such as dimethylfonnatnide 
or xylene in the presence of a base such as potassium carbonate or diisopropylethylamine, 
preferably at elevated temperatures. 

Alternatively where m is 1 and p is 0 or 1 compounds maybe prepared as shown in 
scheme lc. 

Scheme lc 



ex (x 
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Reaction of (XI) with an alkylating agent (C M )L ! proceeds in the presence of a base 
1 0 such as sodium hydride in an inert solvent such as dimethylformamide. 

Examples of suitable leaving groups L 2 include halogen, hydroxy, OC(=0)alkyl and 
0C(=O)O-alkyI. The transformation (II) to (I) may be carried out in an inert solvent such as 
dichloromethane, in the presence of a base such as triethylamine. Alternatively this step 
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may be carried out when L 2 represents hydroxy, in which case reaction with (II) takes place 
in an inert solvent such as dichloromethane in the presence of a diimide reagent such as 1- 
e%l-3^3^imethylaminopropyl)carbodiimide hydrochloride, and an activator such as 1- 
hydroxybenzotriazole. 
5 Examples of protecting groups P include ^utyloxycarbonyl, trifluoroacetyl , 

optionally substitued benzyl and benzyloxycarbonyL Deprotection conditions are 
respectively, acid (e.g. trifluoroacetic acid in dichloromethane), base (e.g. sodium hydroxide 
in a solvent such as aqueous methanol) and catalytic hydrogenolysis in an inert solvent (e.g 
using palladium on charcoal in a lower alcohol or ethyl acetate). 

1 0 Compounds of formula (V), (VI) and (IX) are known in the literature or can be 

prepared by known methods. Compounds (VIE) can be prepared by known methods. 

Within the schemes above there is scope for functional group interconversion; for 
example in compound (V), conversion of one value of L 1 to another value of L 1 ; or in 
compounds (TV) conversion of protecting group P for another protecting group P, or 

15 conversion of one compound of formula (I) to another of formula (T) by interconversion of 
substituents. 

When R 1 is an aromatic group, the substituent R 1 may be introduced at the final 
stage as illustrated in Scheme 2 by reaction of a compound of formula (VII) where L 3 
represents a leaving group such as halogen (preferably bromo or iodo) or 
20 trifluorome&ylsulfonyloxy, and all other variables are as previously defined, with a reagent 
R M, where M is the residue of an organometallic species e.g. B(OHh or trialkylstannyl. 
Such a process may be earned out in an inert solvent such as 1,2-dimethoxyethane or 1,4- 
dioxan, in the presence of a transition metal catalyst such as Pd(PPh 3 )i. 

25 Scheme 2 

O^Ar 2 O^Hr 2 



.'a k 



(VII) 



(I) 



Wherein Y, Ar* m, p, Arl, R, R 1 and Y are as defined for compounds of formula (I). 
30 L 3 is a leaving group. 

The compounds of formula (I) may be prepared singly or as compound libraries 
comprising at least 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula (I). 
Compound libraries may be prepared by a combinatorial 'split and mix* approach or by 
multiple parallel synthesis using either solution phase or solid phase chemistry, by 
35 procedures known to those skilled in the art. 
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Thus according to a further aspect of the invention there is provided a compound 
library comprising at least 2 compounds of formula (I), or phaimaceutically acceptable 
derivatives thereof. 

Phaimaceutically acceptable salts may be prepared conventionally by reaction with 
5 the appropriate acid or acid derivative. 

The compounds of formula (I) and their phaimaceutically acceptable derivatives are 
useful for the treatment of diseases or disorders where an antagonist of a human Orexin 
receptor is required such as obesity and diabetes; prolactinoma; hypoprolactinemia; 
hypothalamic disorders of growth hormone deficiency; idiopathic growth hormone 

10 deficiency; Cushings syndrome/disease; hypothalamic-adrenal dysfunction; dwarfism; sleep 
disorders; sleep apnea; narcolepsy; insomnia; parasomnia; jet-lag syndrome; sleep 
disturbances associated with diseases such as neurological disorders, neuropathic pain and 
restless leg syndrome; heart and lung diseases; depression; anxiety; addictions; obsessive 
compulsive disorder, affective neurosis/disorder, depressive neurosis/disorder; anxiety 

1 5 neurosis; dysthymic disorder; behaviour disorder; mood disorder; sexual dysfunction; 

psychosexual dys&nction; sex disorder; sexual disorder; schizophrenia; manic depression; 
delerium; dementia; bulimia and hypopituitarism. Additionally the compounds of formula 
@) a*** pharmaceutical^ acceptable derivatives are useful for the treatment of stroke, 
particularly ischemic or haemorrhagic and/or in blocking an emetic response i.e. nausea and 

20 vomiting. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives are 
particularly useful for the treatment of obesity, including obesity associated with Type 2 
diabetes, and sleep disorders. Additionally the compounds of formula (T) and 
pharmaceutically acceptable derivatives are useful for the treatment of stroke, particularly 

25 ischemic or haemorrhagic and/or in blocking an emetic response i.e. nausea and vomiting. 

Other diseases or disorders which may be treated in accordance with the invention 
include disturbed biological and circadian rhythms; adrenohypophysis disease; hypophysis 
disease; hypophysis tumor / adenoma; adrenohypophysis hypofunction; functional or 
psychogenic amenorrhea; adrenohypophysis hyperfunction; migraine; hyperalgesia; pain; 

30 enhanced or exaggerated sensitivity to pain such as hyperalgesia, causalgia and allodynia; 
acute pain; burn pain; atypical facial pain; neuropathic pain; back pain; complex regional 
pain syndromes I and II; arthritic pain; sports injury pain; pain related to infection e.g. HIV, 
post-polio syndrome and post-herpetic neuralgia; phantom limb pain; labour pain; cancer 
pain; post-chemotherapy pain; post-stroke pain; post-operative pain; neuralgia; and 

35 tolerance to narcotics or withdrawal from narcotics. 

The invention also provides a method of treating or preventing diseases or disorders 
where an antagonist of a human Orexin receptor is required, which comprises administering 
to a subject in need thereof an effective amount of a compound of formula (I), or a 
pharmaceutically acceptable derivative thereof. 

40 The invention also provides a compound of formula (I), or a pharmaceutically 

acceptable derivative thereof for use in the treatment or prophylaxis of diseases or disorders 
where an antagonist of a human Orexin receptor is required. 
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The invention also provides the use of a compound of formula (I), or a 
pharmaceuticaUy acceptable derivative thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or disorders where an antagonist of a human Orexin 
receptor is required. 

5 For use in therapy the compounds of the invention are usually administered as a 

pharmaceutical composition. The invention also provides a pharmaceutical composition 
comprising a compound of formula (I), or a pharmaceutically acceptable derivative thereof, 
and a pharmaceutically acceptable carrier. 

The compounds of formula (1) and their pharmaceuticaUy acceptable derivatives 
10 may be administered by any convenient method, e.g. by oral, parenteral, buccal, sublingual, 
nasal, rectal or transdermal adininistration, and the pharmaceutical-compositions adapted 
accordingly. i 

The compounds of formula (I) and their pharmaceuticaUy acceptable derivatives 
which are active when given oraUy can be formulated as hquids or.sohds, e.g. as syrups, 
15 suspensions, emulsions, tablets, capsules or lozenges. 

A liquid formulation wiU generaUy consist of a suspension or solution of the active 
ingredient in a suitable liquid carriers) e.g. an aqueous solvent such as water, ethanol or 
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The formulation 
may also contain a suspending agent, preservative, flavouring and/or colouring agent 
20 A composition in the form of a tablet can be prepared using any suitable 

pharmaceutical carriers) routinely used for preparing sohd formulations, such as 
magnesium stearate, starch, lactose, sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation 
procedures, e.g. peUets containing the active mgredient can be prepared using standard 
25 carriers and then ruled into a hard gelatin capsule; alternatively a dispersion or suspension 
can be prepared using any suitable pharmaceutical carrier®, e.g. aqueous gums, ceUuloses, 
siticates or oils and the dispersion or suspension then filled into, a soft gelatin csuisule. 

Typical parenteral compositions consist of a solution or suspension of the active 
ingredient in a sterile aqueous carrier or parenterally acceptable oil, e.g. polyethylene glycol, 
30 polyvinyl pyrrohdone, lecithin, arachis oU or sesame oU. Alternatively, the solution can be ' 
lyophilised and then reconstituted with a suitable solvent just prior to adnunistratkm. 

Compositions for nasal aciministration may conveniently be formulated as aerosols, 
drops, gels and powders. Aerosol formulations typically comprise a solution or fine 
suspension of foe active ingredient in a pharmaceuticaUy acceptable aqueous or non- 
35 aqueous solvent and are usually presented in single or multidose quantities in sterile form in 
a sealed container which can take the form of a cartridge or reffll for use with an atomising 
device. Alternatively foe sealed container may be a disposable dispensing device such as a 
single dose nasal inhaler or an aerosol dispenser fitted with a metering valve. Where foe 
dosage form comprises an aerosol dispenser, it wiU contain a propeUant which can be a 
compressed gas e.g. air, or an organic propeUant such as a fluorocMorohydrocarbon or 
hydrofluorocarbon Aerosol dosage forms can also take the form of pump-atomisers. 



40 
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Compositions suitable for buccal or sublingual administration include tablets, 
lozenges and pastilles where the active ingredient is formulated with a carrier such as sugar 
and acacia, tragacanth, or gelatin and glycerin. 

Compositions for rectal administration are conveniently in the form of suppositories 
5 containing a conventional suppository base such as cocoa butter. 

Compositions suitable for transdermal administration include ointments, gels and 
patches. 

Preferably the composition is in unit dose form such as a tablet, capsule or ampoule. 
The dose of the compound of formula (T), or a pharmaceutical^ acceptable 
1 0 derivative thereof used in the treatment or prophylaxis of the abovementioned disorders or 
diseases will vary in the usual way with the particular disorder or disease being treated, the 
weight of the subject and other similar factors. However, as a general rule, suitable unit 
doses may be 0.05 to 1000 mg, more suitably 0.05 to 500 mg. Unit doses may be 
administered more than once a day for example two or three times a day, so that the total 
15 daily dosage is in the range of about 0.01 to 100 mg/kg; and such therapy may extend for a 
number of weeks or months. In the case of pharmaceutically acceptable derivatives the 
above figures are calculated as the parent compound of formula (Q. 

No toxicological effects are indicated/expected when a compound of formula (T) is 
administered in the above mentioned dosage range. 
20 Human Orexin-A has the amino acid sequence: 

pyroGlu Pro Leu Pro Asp Cys Cys Arg Gin Lys Thr Cys Ser Cys Arg Leu 
15 10 15 

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Ala Gly Be Leu Thr 
20 25 30 

25 Leu-NH 2 

Orexin-A can be employed in screening procedures for compounds which inhibit the 
ligand's activation of the orexin-1 receptor. 

In general, such screening procedures involve providing appropriate cells which 
express the orexin-1 receptor on their surface. Such cells include cells from mammals, 

30 yeast, Drosophila or R coli. In particular, a polynucleotide encoding the orexin-1 receptor 
is used to transfect cells to express the receptor. Hie expressed receptor is then contacted 
with a test compound and an orexin-1 receptor ligand to observe inhibition of a functional 
response. One such screening procedure involves the use of melanophores which are 
transfected to express the orexin-1 receptor, as described in WO 92/01 810. " 

35 Another screening procedure involves introducing RNA encoding the orexin-1 

receptor.into Xenopus oocytes to transiently express the receptor. The receptor oocytes are 
then contacted with a receptor ligand and a test compound, followed by detection of 
inhibition of a signal in the case of screening for compounds which are thought to inhibit 
activation of the receptor by the ligand. 

40 Another method involves screening for compounds which inhibit activation of the 

receptor by determining inhibition of binding of a labelled orexin-1 receptor ligand to cells 
which have the receptor on their surface. This method involves transfecting a eukaiyotic 
cell with DNA encoding the orexin-1 receptor such that the cell expresses the receptor on its 
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surface and contacting the cell or cell membrane preparation with a compound in the 
presence of a labelled form of an orexin- 1 receptor ligand. The ligand may contain a 
radioactive label. The amount of labelled ligand bound to the receptors is measured, e.g. by 
measuring radioactivity. 
5 Yet another screening technique involves the use of FLIPR equipment for high 

throughput screening of test compounds that inhibit mobilisation of intracellular calcium 
ions, or other ions, by affecting the interaction of an orexin- 1 receptor ligand with the 
orexin- 1 receptor. 

All publications, including but not limited to patents and patent applications, cited in 
10 this specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully 
set forth. 

The following Examples illustrate the preparation of pharmacologically active 
compounds of the invention. The Descriptions D1-D105 'illustrate the preparation of 
1 5 intermediates to compounds of the invention. 

In the Examples r H NMR's were measured at 250MHz in CDC1 3 unless otherwise 

stated. 

Description 1: (S) 2-Aminomethyl-piperidine-l-carboxylic acid tert butyl ester 
20 a)2A2-Trffiuoro-N-[(S^ 
acetamide 

(R)-2-[(S)-2-Aminometh^ (Froelich, Olivier, 

Desos, Patrice; Bonin, Martine; Quirion, Jean-Charles; Husson, Henri-Philippe; Zhu, 
Jieping., J. Org. Chem. 1996, 61, 6700) and triethylamine (13.0ml) were dissolved in 

25 dichloromethane (500ml), cooled to 0°C and trifluoroacetic anhydride (12.66ml) added 
dropwise. The mixture was warmed to room temperature and stirred overnight. Hie 
organic phase was washed with water, separated, dried and solvent removed at reduced 
pressure. The residue was column chromatographed [silica gel, 0 <- 10% (9:1 
methanol/ammonia) in dichloromethane eluant] to give the title compound (28.0g) as a 

30 yellow oil. 

Mass Spectnmi (API* 1 ): Found 331 (MH*). CieBfejFaNaOa requires 330. 

[a] D -55°@ 28° 1% in chloroform 

b) 2,2^Trifluoro-NKSH-piperidm^ 

2,2,2-Trifluoro-N-[(S)-l-(^ 
35 (28.0g) was dissolved in ethanol (200ml) containing Pearlmans catalyst (2.0g) and shaken 

under a hydrogen atmosphere (50psi) at 50°C for 3 hours. The reaction mixture was filtered 

and solvent removed at reduced pressure. The residue was column chromatographed (silica 

gel, 0 - 10% (9:1 methanol/ammonia) in dichloromethane eluant) to give the title compound 

(14.18g) as a colourless oil. 
40 Mass Spectrum (API 4 ): Found 21 1 (MH*). C8HJ3F3N2O requires 210. 

[a] D +18°@ 28° 1% in chlorofonn 

l H NMR 8: (d 6 -DMSO) 1.07 (1H, m), 1.32 (2H, m), 1.35 - 1.60 (2H, m), 1.72 (1H, m), 
2.54 (1H, t), 2.70 (1H, m), 3.00 (1H, d), 3.17 (3H, m), 9.30 (1H, br. s.) 
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c) (S)-2-[(2;2,2-Trifluoro^ ac i d tert 
butyl ester 

2,2,2-Trifluoro-N-(S)-l-piperi^ (14.1 8g) was dissolved in 

dichloromethane (250ml) and treated with di-ter/-butyl dicarbonate (14.95g). The mixture 
5 was stirred for 16h, washed with water, 2N hydrochloric acid and saturated brine, dried and 
solvent removed at reduced pressure to give the title compound (1 83g) 
Mass Spectrum (APf): Found 311 (MH 4 ). C13H21F3N2O3 requires 310. 
[a] D -94°@ 28° 1% in chloroform 

! H NMR 5: (d 6 -DMSO) 1.27 (lH,m), 1.36, 1.47 (9H,s), 1.49- 1.58 (5H,m), 2.88 (lH,m), 
10 3.22 (1H, m), 3.49 (1H, m), 3.84 (1H, m), 4.34 (1H, m) and 9.42 (1H, br. s.). 

d) (S) 2-Aminomethyl-piperidine-l-carboxylic acid tert butyl ester 
(S>2-[(2,2,2-Trifluoro-eth^ acid tert butyl ester 
(18.2g) was dissolved in methanol (500ml) and treated with potassium carbonate (16.1g). 
After stirring for 16h solvent was removed at reduced pressure and the residue partitioned 

15 between dichloromethaneAvater. The organic phase was separated, washed with brine, 
dried and solvent removed at reduced pressure, the residue was column chromafographed 
(silica gel, 0 - 10% (9:1 methanol/ammonia) in dichloromethane eluant) to give the title 
compound (S.82g) of description 1. 

Mass Spectrum (API*): Found 215 (MH 4 ). CuH^Cfe requires 214. 
20 [afo -32.2°@ 28° 1% in chloroform 

'HNMR8: 1.44 (2H, m), 1.50 (9H, s), 2.64 - 2.80 (2H, m), 2.94 (1H, dd), 3.99 (1H, m) and 
4.15 (lH,m). 

Description 2: (RS) 2^enzoxazol-2-ylaminomethy0-piperidine-l-carboxylic acid tert 
25 butyl ester 

(RS) 2-Aminomethyl-piperidine-l-carboxylic acid tert butyl ester (0.21g) and 2- 
chlorobenzoxazole (0.1 53g) and triethylamine (O.lg) were combined in tetrahydroforan 
(10ml) and stirred at room temperature for 4 hours. The mixture was partitioned between 
ethyl acetate and water, the organic phase dried and solvent removed at reduced pressure to 
30 give the title compound (0.36g) as an oil that solidified on standing. 
Mass Spectrum (API 4 ): Found 332 (MH 4 ). CigH25N 3 C>3 requires 331. 

Description3: (RS) BenzoxazoK2-yl-piperidin-2-ylmethyI-amine 
The compound of description 2 (036g) was stirred in trifluoroaqetic acid (10ml) containing 
35 water (1 drop) for 3 hours. Solvent was removed at reduced pressure and the residue 

column chromatographed (silica gel, 0- 10% (9:1 methanol/ammonia) in dichloromethane 
eluant) to give the title compound (0 J23g). 

Mass Spectrum (APT*): Found 232 (MH*). C13H17N3O requires 23 1 . 

40 Description 4: (R>2-[(S)-2-(Benzooxazo^ 
ethanol 

A mixture of (R>2-[(S)-2-Annnomethy^ (l.Og) (Froelich, 

Olivier; Desos, Patrice; Bonin, Martine; Quirion, Jean-Charles; Husson, Henri-Philippe; 
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Zhu,Jieping. J.Org.Chem. 1996, 61, 6700) and 2-chlorobenzoxazole (0.66g) were 
combined in tetrahydrofiiran (40ml) containing triethylamine (0.43g) and stirred at room 
temperature for 1 hours. The mixture was partitioned between ethyl acetate and water, the 
organic phase separated, dried and solvent removed at reduced pressure, the residue was 
5 column chromatographed (silica gel, 30% pentane in ethyl acetate - ethyl acetate) to give 
the title compound (l.lg). 

'HNMR5: 1.59-1.71 (4H,m), 1.91 (lH,t), 2.73 (lH,m), 2.95 (lH,m),3.71 (2H,m),4.0 
(1H, m), 4.10 (1H, m), 4.26 (1H, m), 5.7 (1H, m), 7.03 (1H, m), 7.17 (1H, m), 7.23 - 7.26 
(3H, m) and 7.32 - 7.40 (4H, m). Mass Spectrum (AH*): Found 352 (MH 4 ). C21H25N3O2 
10 requires 351. 

Description 5: BenzoxazoI^yKS^l-piperidin-a-ylmfethyl-amine 

The compound of description 4 (1.15g) in ethanol (60 ml) containing Pearlmans catalyst 

(0.23g) was shaken under an atmosphere of hydrogen (50psi) for 24 hours. Additional 

1 5 Pearlmans catalyst was added and shaking under hydrogen at 50psi continued for a further 
12 hours. The reaction was filtered through kiesel guhr, the filtrate evaporated at reduced 
pressure and the residue column chromatographed (silica gel, ethyl acetate ~ ethyl 
acetate/methanol 1:1 eluant) to give the title compound (0.49g) as an oil. 
! HNMR 8: 1.16 - 1.85 (7H, m), 2.64 (1H, m), 2.85 - 2,99 (1H, m), 3.1 1 (1H, m), 3.31 (1H, 

20 m), 3.55 (1H, m), 7.00 (1H, dd), 7.12 (1H, m), 720 (1H, d) and 7.30 (1H, m). Mass 
Spectrum (API*): Found 232 (MH 4 ). C13H17N3O requires 231. 

Description 6: (RS)-BenzoxazoI-2-yK44>e^^ 

From (4-ben2yl-moipholin-3-yl>me%lamine (lg) (Morie, Toshiya; Kato, Shiro; Harada, 
25 Hiroshi; Yoshida, Naoyuki; Fujiwara, Iwao; Matsumoto, Jun-ichi., Chem. Pharm. Bull. 
1995, 43, 1 137-47) and 2-chlorobenzoxazole (0.78g), the title compound (0.77g) was 
prepared according to the method of D4. 

*H NMR 8: 2.33 (1H, m), 2.73 - 2.80 (2H, m), 3.33 (1H, d), 3.5 1 - 3.90 (6H, m), 4.10 (1H, 
d), 5.58 (1H, s), 7.04 (1H, m), 7.17 (1H, m) and 724-7.39 (7H, m). 
30 Mass Spectrum (API 4 ): Found 324 (MH 4 ). C^iNaC^ requires 323. 

Description 7: (RS)-BenzoxazoI-2-yl-morpholin-3-ylmethyI-amine 
From the compound of D6 (0.77g) the title compound (0.55g) was prepared-according to the 
method of D5. - 
35 'H NMR 8: 2.93 - 3.23 (2H, m), 3.46 - 4.03 (7H, m), 6.95 - 723 (4H, m). Mass Spectrum 
(APf): Found 234 (MH*). C 12 H 1$ N30 2 requires 233. 

Description 8: (RS) 2^i^Benzoimidazol-2~yIaminomethyI)-piperidine-l-carboxylic 
acid tert butyl ester 

40 (RS>2-Aminomethyl-piperidine-l -carboxylic acid tert butyl ester (0.25g) and 2- 

chlorobenzimidazole (0.15g) were combined and warmed to 100°C for 48 hours. After 
cooling to room temperature the mixture was column chromatographed (silica gel, ethyl 
acetate/pentane 1 :4 - ethyl acetate/pentane 1:1 eluant) to give the title compound (0.1 g). 
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J HNMR5: 1.47 (9H, m), 1.65 - 1.81 (7H, m), 2.85 (1H, t), 3.47 (2H, m), 3.91 (1H, d), 4.32 

(1H, s), 5.78 (1H, s), 7.04 (3H, m) and 129 (1H, s). 

Mass Spectrum (APT*): Found 33 1 (MH*). QgH^Oi requires 330. 

5 Description 9: (RSHi#-Benzomidazol-2^ 
dihydrochloride. 

The compound of D8 (0.39g) was stirred in a mixture of 4M HC1 in dioxan/methanol (1:1) 
for 4 hours. Solvent was removed at reduced pressure to give the title compound (0.28g) as 
a foam. 

10 Mass Spectrum (API 4 ): Found 231 (MH 4 ). C13H18N4 requires 230. 

Description 10: (RS) 2-(Quinolin-2-ylaminomethyI>.iiiperidine-l-carboxyIic acid tert 
butyl ester 

The title compound (O.lg) was prepared from (RS) 2-aminomethyi-piperidine-l-carboxylic 
1 5 acid tert butyl ester (0.5ml) and 2-chloroquinoline (0.5g) according to the procedure of D8. 
Mass Spectrum (API*): Found 342 (MH 4 ). C20H27N3Q2 requires 341 . 

Description 11: (RS>Piperidin-2-ylmethy^qumolin-2-yi-aminc 

The title compound (0.29g) was prepared from the compound of D10 according to the 
20 method of D9. After removal of solvent the residue was dissolved in dichloromethane, 

washed with saturated sodium hydrogen carbonate, the organic phase separated, dried and 

solvent removed at reduced pressure to give the title compound. 

*HNMR5: 1.20 - 1.96 (6H, m), 2.64 (1H, m), 2.85 (1H, m), 3.10 (1H, m), 3.35 (1H, m), 

3.60 (1H, m), 5.17 (1H, m), 6.66 (1H, d), 7.19 (1H, dt), 7.48 - 7.58 (2H, m), 7.66 (1H, d) 
25 and 7.78 (lH,d). 

Mass Spectrum (API*): Found 242 (MH 4 ). C15H19N3 requires 241. 

Description 12: (RS)-2^en2utluazol-2^ acid 
tert butyl ester 

30 The title compound (1 2g) after column chromatography (silica gel, 5% diethyl ether/hexane 
- diethyl ether eluant) was prepared from (RS) 2-aminome&yl~piperidine-l -carboxylic acid 
tert butyl ester (2.0g) and 2-chlorobenzothiazole (1 .58g) according to the method of D2. 
Mass Spectrum (AH*): Found 348 (MH 4 ). C18H25N3O2S requires 347. 

35 Description 13: (RS)-Benzothia2»^2-yl-piperidin-2-ylmethyl-amine 

The compound of D12 (1 2g) was dissolved in methanol (60ml) and treated with 4N HC1 in 
dioxan (12 ml), the mixture was stirred for 4h, added to water containing sodium hydrogen 
carbonate and extracted with ethyl acetate (x 3). The combined organic phase was dried and 
solvent removed at reduced pressure to give the title compound (0.70g). 

40 Mass Spectrum (API*): Found 348 (MH*). C13H17N3S requires 347. 

Description 14: 2-(RS)^oquinolin-l-ylanmomethyI)-piperidine-l-carboxyIicacid 
tert butyl ester 
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The title compound (<X76g) was prepared from (RS) 2-aminomethyl-piperidine- 1 -carboxylic 
acid tert butyl ester (1 .6ml) and 1-cbloroisoquinoline (0.8g) according to the method used 
for the preparation of the compound of D8 . 
Mass Spectrum (API*): Found 342 (MH 4 ). C20H27N3O2 requires 341 . 

5 

Description 15: Isoquinolin-l-yl-piperidin-2-y!methyl-amine 

The title compound (039g) was prepared according to the method of description 13 from 
the compound of D14 (0.75g). 

Mass Spectrum (API 4 ): Found 242 (MH 4 ). CisH,^ requires 241. 

10 

Description 16: (S) 2^Quinolin-2-ylaminomethyl)-piperidine-l-carboxyHc acid tert 
butyl ester 1 

The title compound (0.1 Ig) was prepared from (S) 2~aminomethyI-piperidine- 1 -carboxylic 
acid tert butyl ester (1.23g) and 2-chloroquinoline (lg) according to the procedure of D8. 
15 Mass Spectrum (API*): Found 342 (MH 4 ). C 2 oH27N3Q2 requires 341. 

Description 17: (S>Piperidin-2-ylmethyl-quinoIin-2-yl-amine 

Hie compound of D16 (0. 1 lg) was dissolved in dichloromethane (10ml) and trifluoroacetic 
acid (1ml) added The mixture was stirred for 4h, poured into ice containing potassium 
20 carbonate and extracted with 10% methanol/dichloromethane (x 3). The combined organic 
extracts were dried and solvent removed at reduced pressure to give the title compound 
(0.05g). 

Mass Spectrum (API 4 ): Found 242 (MH 4 ). Q5H19N3 requires 241 . 

25 Description 18: (RS) 2^Quinoxalin-2-ylaminomethyl)-piperidine-l-carboxylic acid 
tert butyl ester 

The title compound (0.73g) was prepared from (RS) 2-aminomethyl-piperidine-l -carboxylic 
acid tert butyl ester (1ml) and 2-chloroquinoxaline (0.5g) according to the procedure of D8. 
Mass Spectrum (API*): Found 343 (MH 4 ). Q9H26N4O2 requires 342 

30 

Description 19: (RS)-Piperidin-2-ylmethyl-quinoxaIin-2-yl-amine 

The title compound (0.3 6g) was prepared from the compound of D18 (0.71g) according to 

the method of D17. . 

Mass Spectrum (API 4 ): Found 243 (MH 4 ). C14H18N4 requires 242. 

35 

Description 20: (RS) 2<{Pyrimidin-2-ylamiQom acid tert 

butyl ester 

A mixture of (RS) 2-aminomethyl-piperidine-l -carboxylic acid tert butyl ester (1.28g) and 
2-chloropyrimidine was heated at 100°C for 48 hours. After cooling to room temperature 
40 die mixture was column chromatographed (silica gel, 0 - 1 0% (9: 1 methanol/ammonia) in 
dichloromethane eluant) to give the title compound (0.42g) as an oil. 
Mass Spectrum (API 4 ): Found 293 (MH 4 ). Q5H24N4O2 requires 292. 
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Description 21: (RS)-Piperidm-2-y^ 

The title compound (0.350g) was prepared from the compound of D20 (0.4g) according to 
the method of D17. 

Mass Spectrum (API 4 ): Found 193 (MH 4 ). CioH 16 N 4 requires 192. 

5 

Description 22: (RS) 2-(Pyrain-2-yIaminomethyl)-p^ acid ten 

bulyl ester 

The title compound (0.1 8g) was prepared from (RS) 2-aminomethyI-piperidine- 1 -carboxylic 
acid tert butyl ester (0.54g) and 2-chloropyrazine according to the method of D20. 
10 Mass Spectrum (API 4 ): Found 293 (MH 4 ). QsKbMOb requires 292. 

Description 23: (RS)-Piperidin-2.ylmethyl-pyrazin-2^1.amine 
The tide compound (0. 1 8g) was prepared from the compound of D22 (0.08g) according to 
the method of D17. 
15 Mass Spectrum (APf): Found 193 (MH 4 ). CioH 16 N 4 requires 192. 

Description 24: (S)-2^Quinazolin-4-y^^ acid tert 

butyl ester 

(S>2-Aniinome%l-piperidine-l-carboxylic acid fer/-butyl ester (l.Og), 4-chloroquinoxaline 
20 (0.768g) and diisopropylethylamine (0.816ml) were dissolved in tetrahydrofuran (75ml) and 
heated to reflux for 6 hours under an atmosphere of argon. After cooling, the reaction 
solution was partitioned between ethyl acetate and water. The organic layer was washed 
with saturated sodium hydrogen carbonate solution, saturated brine, dried and evaporated. 
The residue was chromatographed over silica gel, eluting with a gradient of 50 to 100% 
25 ethyl acetate in hexane. The title compound was obtained as a white foam (1 .44g). 

! H NMR 8: 1.40 (3H, s), 2.90 (1H, dt), 3.35-3.50 (1H, br.), 3.9-4.05 (1H, br.), 4.15-4.3 (1H, 
br.), 4.68-4.82 (1H, br.), 6.9-7.2 (1H, br.), 7.40 (1H, t), 7.65-7.85 (3H, m), 8.65(1H, s). 

Description 25: (S)-2^Quinazolin-4-ylaminomethyI)-piperi 

30 (S)-2<Quinazolm^-ylam acid tert butyl ester (1.2g) was 

dissolved in trifluoroacetic acid (60ml) and stined at room temperature for 2 hours. The 
solution was then evaporated and the residue chromatographed over silica gel, eluting with 
0 to 10% (9:1 methanol - concentrated ammonia solution) in dichloromethane. The title 
compound was obtained as a white foam (0.84g), MH* 243 

35 

Description 26: (S).2^(6,7.Dffluoro-3-methylqumoxaUn-2.ylamino)methyl]. 
piperidine-l-carboxylic acid tert buty ester 

(S)-2-Aminomethyl-piperidine-l-carboxylic acid terf-butyl ester (U4g), and 2-ohloro-6,7- 
dmuoro-3-me%lquinoxalinerenge/o/PCT/n/.^ j p/ (2000), WO00/42026A1 20000720 
40 (L14g) were dissolved in DMF (2ml) and heated to 90°C for 3 days under an atmosphere of 
argon. After cooling, the reaction solution was partitioned between ethyl acetate and water. 
The organic layer was washed with water, saturated brine, dried and evaporated. The 
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residue was chromatographed over silica gel, eluting with a gradient of 10 to 50% ethyl 
acetate in hexane. The title compound was obtained as a pink foam (0.524g), MH* 393. 

Description 27: (S)-2-[(6,7-Dffluoro-3-methyIqmnox 
5 (S>2-[(6 ,7-Difluoro-3-me%lqumoxalm^ acid 
tert butyl ester (0.524g) was dissolved in trifluoroacetic acid (15ml) and stined at room 
temperature for 3 hours. The solution was then evaporated and the residue 
chromatographed over silica gel, eluting with 0 to 10% (9:1 methanol - concentrated 
ammonia solution) in dichloromethane. The title compound was obtained as a white solid 
10 (0.289g),MH*293. 

Description 28: (S>2-[(6,7-Dffluoroqu^ 
carboxylic acid tert buty ester 

(S>2-Aminome%l-piperidine-l-carboxylic acid terf-butyl ester (0.607g), and 2-chloro-6,7- 
15 difluoroquinoxaline McQuaidetcd. J.MedChem. (1992), 35(18), 3319-24 (0.569g) 
were dissolved in dimethylformamide (1ml) and heated to 90 °C for 5 days under an 
atmosphere of argon. After cooling, the reaction solution was partitioned between ethyl 
acetate and water. The organic layer was washed with water, saturated brine, dried and 
evaporated. The residue was chromatographed over silica gel, eluting with a gradient of 10 
20 to 50% ethyl acetate in hexane. The title compound was obtained as a pale yellow solid 
(0.460g),MH*379. 

Description 29: (^2-[(6^Dffiuoroqmnoxalin-2^ 
(S>2-[(6,7-Dffluoroqumoxal^ 

25 ester (0.460g) was dissolved in trifluoroacetic acid (10ml) and stirred at room temperature 
for 3 hours. The solution was then evaporated and the residue chromatographed over silica 
gel, eluting with 0 to 1 0% (9:1 methanol - concentrated ammonia solution) in 
dichloromethane. The title compound was obtained as a pale yellow foam (0.286g), MH* 
279. 

30 

Description 30: (R^2-[(6,7-Difluoro^iunoxalin-2-ylam^ 
carboxylic acid tert butyl ester 

(R,S)-2-Aminome%l«pyrroUdine-l^rboxyhc acid terr-butyl ester (3.0g) and 2-chlon> 
6,7-difluoroquinoxaline (3.0g) were combined in xylene (20ml). containing " 
35 diisopropylethylamine (3ml) and heated at 130°C for 24 hours. Solvent was removed at 
reduced pressure and the residue column chromatographed (silica gel, diethyl 
etherrpetroleum ether 1 ;1) to give the title compound (3.4g) 
Mass Spectrum (API*): Found 365 (MH*). C18H22F2N4O2 requires 364. 

40 Description 31: (R£)-2-l(6,7-Dffluoroqi^^ 

The compound of D30 (3.4g) was dissolved in dichloromethane (100ml) and treated with 
trifluoroacetic acid (15ml). After 3h additional trifluoroacetic acid (40ml) and 
dichloromethane (100ml) was added. The mixture was stirred for 48h> poured into excess 
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aqueous sodium hydrogen carbonate, the organic phase separated, dried and solvent 
removed at reduced pressure. The residue was column chromatographed (silica gel, 5% 
(9:1 methanol/ammonia)/ dichloromethane to give the title compound (0.9g) Mass 
Spectrum (APf): Found 265 (MH 4 ). CmHmF^ requires 264. *H NMR 8: 1.56 (1H, m), 
5 1 .72 - 1 .93 (3H, m), 2.96 (2h, m), 3.28 (1H, m), 3.49 (1H, m), 3.64 (1H, m), 7.39 (1H, dd), 
7.59 lH,dd) and 8.16 (lH,s). 

Description 32: (S)-2^quinazoUn-2-ylan^ acid tert 

butyl ester 

10 The title compound (0.6g) was prepared from (S>2-ariunome%l-piperidine-l-carbo^lic 
acid ter/-butyl ester (0.68g) and 2-chloroquinazoline (0.53g) according to the method of 
D30. 

Mass Spectrum (APf): Found 343 (MH*). C^H^Ch requires 342. 

15 Description 33: (S)-l-Piperidin-2-yImethyl^umazolin-2-yI-amine 

The title compound (0384g) was prepared from the compound of D32 (0.6g) according to 
the method of D31 

Mass Spectrum (API*): Found 243 (MH*). ChH 18 N 4 requires 242. 
*H NMR 8: 1.18 - 1 .65 6H, m), 2.66 (1H, m), 3.08 - 323 (2H, m), 330 (1H, m), 3.69 (1H, 
20 m), 6.16 (Ih, br. s), 7.20 (1H, t), 7.54 - 7.69 (3H, m) and 8.91 (1H, s). 

Description 34: (S)-2-([l£]Naphthyridm-2^ 
acid tert butyl ester 

The title compound (0.48g) was prepared from (S)-2-aminomethyl-piperidine-l-carboxylic 
25 acid ter/-butyl ester (0.59g) and 2-chloro-l,5-naphthyridine Rapoport, et al 1 Org. Chem. 
(1971), 36(3), 450-4 (0.40g) according to the method of D30. , 
Mass Spectrum (API*): Found 343 (MH*). C19H26N4O2 requires 342. 

Description 35: [l^lNaphthyridin-2-yKSH-piperidin-2-yImefliyl-amine 
30 The title compound (0.30g) was prepared from the compound of D34 (0.48g) according to 
the method of D31. 

Mass Spectrum (API 4 ): Found 243 (MH 4 ). Q4H18N4 requires 242. 

l U NMR 8: 1 .25 - 1 .88 (6H, m), 2.68 (1H, m), 2.98 (1H, m), 3.16 (1H, m), 3.37 - 3.50 (1H, 

m), 3.66 (1H, m), 6.85 (1H, d), 7.41 1H, dd), 7.95 (1H, t) and 8.58 (1H, m). " 

35 

Description 36: (S)-2Kl,8-Naphthyridin-2-ylam^ 
acid tert butyl ester 

The title compound (0.28g) was prepared from (S>2-aminomethyl-piperidine- 1 -carboxylic 
acid tert-bvttyl ester (0.35g) and 2-chloro-l,8-naphthyridine (0.1 9g) according to the 
40 method of D30. 

Mass Spectrum (API 4 ): Found 343 (MH 4 ). C 19 H 26 N 4 Cb requires 342. 

Description 37: [l,8]Naphthyridin-2-yl-(S)-l-piperidin-2-ylinethyl-ainine 



-36- 



WO 02/090355 



PCT/GB02/02042 



The title compound (0.1 lg) was prepared from the compound of D36 (0.28g) according to 
the method ofD31. 

Mass Spectrum (API*): Found 243 (MH*). C] 4 Hi8N 4 requires 242. 

5 Description 38: (RS) 2^4-AzabenzooxazoI-2-ylammo 
acid tert butyl ester 

The title compound (0.7g) was prepared from (RS)-2-aniinomethyl-piperidiiie- 1 -carboxylic 
acid tert-butyl ester (0.64g) and 2-methylthio-4-azabenzoxazole Chu-Moyeret al J. Org. 
Chem. (19951 60(17), 5721-5. (O.Sg) accoiding to the method of D30. 
10 Mass Spectrum (API*): Found 333 (MH*). C17H24N4O3 requires 332. 

Description 39: (RS>-Oxazolo[4,5-b]]pyridin-2-yl-pipferidm-2-ylmethyl--amine 

The title compound (0.55g) was prepared from the compound of D38 (0.7g) according to 
the method of D3L 
15 Mass Spectrum (API*): Found 233 (MH*). C^Hi^O requires 232. 

Description 40: ((SH-{MH3-Methyl-[i;M]-oxadia^ 
piperidin-2-ylmethyI)-carbamic acid tert butyl ester 

A mixture of (S)-l -piperidin-2-ylmethyl-carbamic acid tert butyl ester (2.0g) and 2-(3- 
20 methyl-[l,2,4]oxadiazol»5-yl)-benzoic acid (1.9) in dimethylformaide (10ml containing 
diisopropylethylamine (2.4ml) was treated with [0-(7-azabenzotria2oM-yl)-l,l,3,3- 
tetramethyluronium hexafluorophosphate] (3.55g) and stirred at 90°C for 16 hours. Solvent 
was removed at reduced pressure and the residue column chromatographed (silica gel, 
diethyl ether eluant) to give the title compound (3. 4g). 
25 Mass Spectrum (API*): Found 401 (MH*). C21H28N4O4 requires 400. 

Description 41: M(S)-2-Aminomethyl-piperi 
5-yl)-phenyl]-methanone 

The title compound (0.53g) was prepared from the compound of D40 according to the 
30 method of D13. 

Mass Spectrum (API*): Found 301 (MH*). CnJfeo^Qz requires 300. 

Description 42: MethyH(S)-l.{l-[2-(3-methyHl A4]oxadiazol-5-yl)-phiaiyI]- 
methanoyl}-piperidin-2-ylmethyI)-carbamic acid dimethyl-ethyl ester 

35 ((SH~{H2-(3-Me%l-[l,2,4]oxadiazoW^^ 

carbamie acid tert butyl ester (0.4g) in tetrahydrofuran (5ml) was treated with sodium 
hydride (0. 1 g). After evolution of hydrogen had ceased iodomethane (0. 1ml) was added and 
the reaction stirred for 16 hours. The reaction was quenched with ice/water, extracted with 
diethyl ether (x 3), the combined organic extracts dried and solvent removed at reduced 

40 pressure. The residue was column chromatographed (silica gel, diethyl ether) to give fee 
title compound (0.2g). 

Mass Spectrum (APT*): Found 415 (MH*). C22H30N4O4 requires 414. 
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Description 43: l-[(R)-2-Methylammom 
(l,2,4]oxadiazol-5-yl)-phenyl]-methanone 

The title compound (0.1 5g) was prepared from the compound of D42 according to the 
method of D13. 

5 Mass Spectrum (API*): Found 315 (MH*> C n Hi 2 N 4 requires 314. 

Description 44: (S)-2-[(6,7-Difluoro-quinoxaIin^ 
carboxylic acid tert butyl ester 

The title compound (0.53g) was prepared from (S>2-aminomethyl-pyirohdine-l-caiboxylic 
1 0 acid tert-butyl ester (0.5g) and 2^oro^^-diflu6rt>quinoxaline (0.5g) awarding to the 
method of D30. 

Mass Spectrum (API*): Found 365 (MH*). QgH^^Cfc requires 364. 

Description 45: (S)-2-[(6,7-Difluoroquinoxalin-2-ylamino)methyl]-pyrrolidine 

1 5 The title compound (0.38g) was prepared from the compound of D44 (0.53g) according to 
the method of D31. 

Mass Spectrum (API 4 ): Found 265 (MH*). C13H14F2N4 requires 264. 

Description 46: (RS>3-[(6J~Difluoro^uinoxalin-2-yIamino)-methyl]-morphohne-4- 
20 carboxylic acid tert butyl ester 

The tide compound (0.58g) was prepared from 2-aminomethylmoipholine4-carboxylic acid 
tert-butyl ester (0.82g) and 2^Woro-6 > 7-difluoroquinoxaline (0.76g) according to the 
method of D30. 

Mass Spectrum (API*): Found 381 (MH*). C18H22F2N4O3 requires 380. 

25 

Description 47: (6,7-DifluoroHjuinoxalin-2-y^morpholin-3-ylmethyl-amine 

The compound of D46 (0.58g) was dissolved in trifluoroacetic acid and stirred for 3hours. 
Solvent was removed at reduced pressure and the residue partitioned between aqueous 
sodium hydrogen carbonate and ethyl acetate. The organic phase was separated dried, 
30 solvent removed at reduced pressure and the residue column chromatographed ( silica gel, 0 
- 10% (9:1 methanol/ammonia) in dichloromethane, eluant ) to give the title compound 
(0.327g). 

Mass Spectrum (API*): Found 281 (MH*). C13H14F2N4O requires 280. . . 

35 Description 48: 2-(Pyrido[2^A]pyrazm^ 

acid tert butyl ester and 2-CI^doP^AJ-pyrazin^ 
carboxylic acid tert butyl ester 

A mixture of (S>2-aminomethyl-piperidine-l-carboxylic acid tert butyl ester (LOg) and a 
2:1 mixture of 2^Woro-pyrido[2,3-b]pyrazine and 3-chloro-pyridot23-b]pyra2ine (0.8g) 
40 was combined and wanned to 90°C for 18 hours. The mixture was diluted with ethyl 
acetate, washed with aqueous sodium hydrogen carbonate and water, the organic phase 
dried and solvent was removed at reduced pressure. The residue was column 
chromatographed (silica gel, dichloromethane 0 to 6% ethanol in dichloromethane, 1% 
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increments) to give as the faster running component 2-(pyrido[2,3-%yrazin-2- 
ylaminomethyl>piperidine-l -carboxylic acid tert butyl ester (0.48g). mass spectrum (API*); 
Found 344 (MH*). QyH^NsCG requires 343 and 2-(pyrido[2,3-i]pyrazin-3- 
ylaminometbyl>piperidine-l-carboxylic acid tert butyl ester (0.3g) mass spectrum (API 4 ): 
5 Found 344 (M^.Ci 7 H2^ 5 02 requires 343. 

Description 49: Piperidm-2-ylmethyl-p^ 
salt 

2-<Pyrido[2,3-&]p:p2in^ acid tert butyl ester 

10 (0.48g) was dissolved in dichloromethane (3ml), cooled (ice bath) and treated with 

trifluoroacetic acid (2ml). The mixture was stirred for 3hours at room temperature, solvent 
removed at reduced pressure and the residue co-evaporat£d with toluene to give the title 
compound (0.45g). 

Mass spectrum (API*): Found 244 (MH 4 ). C13H17N5 requires 243. 

15 

Description SO: Piperidm-2-ylmethyI-pyrido[2£^ 
salt 

The title compound (0.3g) was prepared from 2^yrido[23-%yrazin-3-ylaminomefhyl)- 
piperidine-l-carboxylic acid tert butyl ester (03g) according to the method of description 
20 49 

Mass spectrum (API*): Found 244 (MH*). Ci3H 17 N 5 requires 243. 

Description 51: 2-Thioureidomethyl-piperidine-l-carboxylic acid tert butyl ester 
Benzoyl chloride (1 .2ml) was added dropwise to sodium thiocyanate (0.90g) in acetone 

25 (50ml). When the addition was complete the mixture was refluxed for 1 5 minutes, cooled 
to room temperature and (RS) 2-aminomethyl-piperidine- 1 -carboxylic acid tert butyl ester 
(2.0g) in acetone (5ml) added. The mixture was refluxed for 2 hours, cooled to room 
temperature and solvent removed at reduced pressure. The residue was column 
chromatographed (silica gel, 0 - 10% (9:1 methanol/ammonia) in dichloromethane eluant) 

30 to give the title product (1.95g). 

Mass spectrum (API*): Found 274 (MH 4 ). C12H23N3O2S requires 273. 

Description 52: 2-[(4-Phenyl-thiazol-2-ylamino acid 
tert butyl ester 

35 The compound of description 51 (1.95g) was dissolved in ethanbl (100ml) containing 

triethylamine (0.99ml). Phenacyl bromide (1 .42g) was added and the mixture stirred for 16 
hours. Solvent was removed at reduced pressure and the residue partitioned between ethyl 
acetate and water. The organic phase was separated and solvent removed at reduced 
pressure. The residue was column chromatographed (silica gel, dichloromethane eluant) to 

40 give the title compound (2.42g). 

Mass spectrum (API*): Found 274 (MH*). C20H27N3O2S requires 273. 

Description 53: (4-PhenyI-thia2ol-2-yl)-piperidin-2-yImethyl-amine 
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The title compound (1.55g) was prepared from the compound of D52 (2.42g) accoriing to 
the method of D47. 

Mass spectrum (API 4 ): Found 174 (MH*). C15H19N3O2S requires 173, 

5 Description 54: 2-[(5-tyano-pyridm^ acid 
tert butyl ester. 

The title compound (1 .54g) was prepared from (S>2-aminomethyl-piperidine- 1 -carboxylic 
acid tert-butyl ester (2.0g) and 2-cMoro-5-cyanopyridine (1 29g) in the presence of 
diisopropylethylamine (1 .21g) according to the method of D28. 
10 Mass spectrum (API*): Found 317 (MH 4 ). C 17 H 2 4N 4 0i requires 316. 

Description 55: H(Pipendm-2-yImeth^^ 

The title compound (1 .56g) was prepared from the compound of D54 (1 .53g) and 
trifluoroacetic acid according to the method of D29. 
15 Mass spectrum (API 4 ): Found 217 (MH*). Ci 2 Hi6N 4 requires 216. 

Description 56: 2-[(4-Trifluoromethytp^ 
carboxylic acid tert butyl ester 

The title compound (0.298g) was prepared from (S>2-aminomethyl-piperidine-l -carboxylic 
20 acid terZ-butyl ester (1 .0g) and 2^More^trifluoropyrimidine (0.85g) according to the 
method of D28. 

Mass spectrum (API*): Found 361 (MH*). CidHbFsNiQz requires 360. 

Description 57: Piperidin-2-ylmethyK4-trifl^^ 
25 The tide compound (0.25g) was prepared from the compound of D56 (0.29g) and 
trifluoroacetic acid according to the method of D29. 
Mass spectrum (API*): Found 261 (MH 4 ). CuHisFsN* requires 260. 

Description 58: ((SH-{l-[4-(4-Muoro^ 
30 piperidin-2-ylmethy^arbamic acid tert butyl ester 

The title compound (3.96g) was prepared from (S>l-piperidin-2-ylmethyl-carbamic acid 
tert butyl ester (2.14g) and 4^4-fluon>-phenyl>l.me%l-l//-pyrazol-3-yl carboxylic acid 
(220g) according to the method of D40. 

Mass spectrum (API*): Found 417 (MH*). C22H29FN4O3 requires 416; 

35 

Description 59: ((SH-{l-[4^4-Huoro-ph^ 

piperidin-2-ylmethyl)-methyI-carbamic acid dimethyl-ethyl esten 
The title compound (2.0g) was prepared from the compound of description 58 (3.85g) 
according to the method of D42. 
40 Mass spectrum (API*): Found 431 (MH 4 ). C23H31FN4O3 requires 430 

Description 60: l-[4^4-Fluoro-phenylH-methyL 
methylaminomethyl-piperidin.l-yl)-methanone 
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The title compound (0. 1 5g) was prepared for the compound of D59 (0.50g) according to the 
method of D29. 

Description 61: (S>-2-[(3^ano-pyridin^ 
5 acid tert butyl ester 

The title compound (0.66g) was prepared from (S)-2-amkomethyl-piperidine- 1 -carboxylic 
acid terf-butyl ester (1.55g) and 2-chloro-3-cyanopyridine (l.Og) according to the method of 
D28. 

Mass spectrum (API*): Found 317 (MH 4 ). C17H24N4Q2 requires 316 

10 

Description 62: 2-[((SH-Piperidin-2-ylm^ 

The title compound (0.53g) was prepared from the compound of D61 (0.663g) and 

trifluoroacetic acid according to the method of D29. 

Mass spectrum (API*): Found 217 (MH*). C 12 Hi6N 4 requires 216 

15 

Description 63: (S)-2-[(4-C^ano-p^ 
acid tert butyl ester 

The title compound (0.24g) was prepared from (S>2-aminomethyl-piperidine-l -carboxylic 
acid ter/-butyl ester (1 .14g) and 2-chIoro-4-cyanopyridine (0.74g) according to the method 
20 ofD28. 

Mass spectrum (API*): Found 317 (MH 4 ). Q7H24N4Q2 requires 316 
Description 64: 4-Cyano-2-K(SH-Piperid^ 

The title compound (0.17g) was prepared from the compound of D63 (0.243g) and 
25 trifluoroacetic acid according to the method of D29. 

Mass spectrum (API*): Found 217 (MH*). Q2H16N4 requires 216 

Description 65: (S)2-[(5-Bromo-pyrinud^ 
acid tert butyl carbonate. 

30 (S>2-An±iome%l-piperidine-l-carboxylic acid tert butyl ester (Ig), 5-bromo-2- 

chloropyrimidine (0.9g) were combined in xylene (20ml) containing potassium carbonate 
(1.29g) and diisopropylethylamine (2.43g) and warmed to reflux for 48k Hie mixture was 
cooled to room temperature, filtered and solvent removed at reduced pressure. The residue 
was column chromatographed (silica gel, pentane - 25% ethyl acetate/pentane). The 

35 appropriate fractions were collected, solvent removed at reduced pressure to give the title 
compound (1 ,43g) as a colourless gum 

Mass spectrum (API*): Found 272 (MH* -tert BOC). QoHi^r requires 371 

Description 66: (S) (5-Bromo-pyrimidin-2-yl>piperidin-2-ylmethyl-amine 
40 Hie title compound (1.40g) was prepared from the compound of D65 (2.1 g) according to 
the method of D9. 

Mass spectrum (APT 1 ): Found 272 (MH*). CioHi^r requires 271. 
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Description 67: (S) 2-[(3-Cyano^ 9 7Miffluoro^ufa^ 
l-carboxylic acid tert butyl ester. 

(S>2«Aininome%l-piperidine-l-carboxylic acid tert-butyl ester (Llg) and 2-chloro-3- 
cyano-5,6Klifluoroquinoline (1.12g) according to the method of D28 were combined in 
5 xylene (15ml) containing potassium carbonate (4.0g) and diisopropylethylamine (4ml) and 
boiled for 20 hours. The reaction mixture was cooled to room temperature, filtered and 
solvent removed at reduced pressure. The residue was column chromatographed (silica gel, 
dichloromethane eluant) to give after combining appropriate fractions the title compound 
<l-8g). 

10 Mass spectrum (APf): Found 403 (MH 4 ). C21H24F2N4O2 requires 402 

Description 68: (S) 6,7-Dmuoro-2-[(piperidin-2-ylmethyI)-amino]Hiuinoline-3- 
carbonitrile 

The title compound (1.40g) was prepared from the compound of D67 (1 .8g) according to 
15 the method of D9. 

Mass spectrum (API*): Found 303 (MH*). C16H16F2N4 requires 302 

Description 69: (S)2-[(5-Bromo-p}^ 
acid tert butyl carbonate. 

20 (S>2-Aminomethytpyrrolidine-l-carboxylic acid tert butyl ester (2g), 5-bromo-2- 

chloropyrimidine (1 .93g) were combined in xylene (40ml) containing potassium carbonate 
(2.76g) and diisopropylethylamine (5.23ml) and wanned to reflux for 20k The mixture was 
cooled to room temperature, filtered and solvent removed at reduced pressure. The residue 
was column chromatographed (silica gel, pentane - 25% ethyl acetate/pentane). The 

25 appropriate fractions were collected, solvent removed at reduced pressure to give the title 
compound (1 .78g) as a colourless gum 

Mass spectrum (API*): Found 257 (MH*-tert BOC). C14H21B1N4O2 requires 357 

Description 70: (S) (5-Bromo-pyrimidin-2-yl)-pyrroMin-2-ylmethyl-amine 
30 The title compound (1.40g) was prepared from the compound of D69 (1 .78 g) according to 
the method of D9. 

Mass spectrum (API*): Found 258 (MH*> C^^r requires 257. 

Description 71: 3^1-{(S)-2-[(6,7-Dffluo^ 
35 yl}-methanoyl)-benzoic acid 
3 -(H(S>2-[(6,7-DifluonM}um^ 

benzoic acid methy ester (0.5g) was dissolved in methanol (15ml) and treated with 1M 
sodium hydroxide (1 ,7ml). The reaction mixture was stirred for 12 h, additional 1M sodium 
hydroxide (1.7ml) added and stirring continued for a further 24h. The reaction mixture was 
40 diluted with water and washed with ethyl acetate. The aqueous phase was acidified with 
2M hydrochloric acid and extracted with ethyl aceate (x 3). the combined organic phase 
was dried (MgS0 4 ), fioltered and solvent removed at reduced pressure to give the tide 
compound (0.463g) as a yellow solid. 
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Mass spectrum (API*): Found 427 (MH 4 ). C22H20F2N4O3 requires 426. 

Description 72: l,l,X-Trifluoromethanesulphonic acid, 5-bromo-pyridin-2-yl ester 
To a solution of 5-bromo-2-pyridone (3g) in dichloromethane (60ml) and pyridine (60ml) at 
5 0°C under argon was added dropwise trifluoromethane sulphonic anhydride (5.4g). The 
resulting mixture was wanned to ambient temperature and after 20h was evaporated and the 
residue chromatographed on silica gel eluting with ethyl acetate to afford the title product 
(3.5g) as a yellow oil l H NMR 5: 7.1 0 (lft d, J - 8 Hz), 8.00 (1H, dd, 2.4 and 8 Hz), 8.46 
(lH,<U = 2.4Hz). 

10 

Description 73: (S)-2-[(5-Bn>mopyridm^^ 

acid tert-butyl ester 1 

The title product (0.22g) was obtained from (S)-2»aminomethyl-p>rroHdine-l -caiboxyhc 
acid tert butyl ester (lg) and the compound of D72 (1 Jg) according to the method of D69. 
15 Mass Spectrum (Electrospray LC/MS), API* : Found 356 (MH 4 ). CisH^rNaCb requires 
355. " ~ 

Description 74: (5-Bromo-pyridm-2-yl>^ 

To a solution of the compound from D73 (0.49g) in dichloromethane (40ml) at ambient 
20 temperature was added trifluoroacetic acid (5ml). After 48h, the reaction mixture was 
evaporated and partitioned between chloroform and 1M sodium hydroxide. The aqueous 
layer was extracted with chloroform and the combined organic extracts dried and 
evaporated to afford the title compound (0.33g) as an orange oil. *H NMR 5: 1.44 - 1.48 
(lft m), 1.71 - 1,81 (3H, m), 2.05 (1H, br s), 2.93 (2H, m), 3.09 - 3.13 (1H, m), 3.35 - 3.41 
25 (2ft m), 4.99 (lftbrs), 6.32 (lft 
= 3 Hz). 

Description 75: iV^4-Benzy^oiphoto^ 

To (4-benzyl-moipholin-3-yl>methylamine (734g) in dichloromethane (240ml) was added 
30 triethylamine (5.83ml), followed by dropwise addition of trifluoroacetic anhydride (8.23g) 
over 25 min at 0°C under argoa The reaction mixture was allowed to reach ambient 
temperature and after stirring for 1 8h, was diluted in dichloromethane and washed with 
saturated aqueous sodium hydrogencarbonate. The organic phase was separated, dried and 
evaporated to afford a brown gum that was purified on silica gel, eluting with ethyl acetate- 
35 pentane mixtures to afford the title product (5.17g) as an orange gum. Mass Spectrum 
(API*): Found 303 (MH*). C^HnF^Oz requires 302. 

Description 76: 2^^TrinuororA^morpholm-3-ylmethyl acetamide 
To the compound from D75 (1.62g) in methanol (40ml) was added palladium black (0.45g) 
40 and formic acid (10 drops) and the mixture stirred at ambient temperature for 16h. Further 
palladium black (0.225g) and formic acid (10 drops) were added and after lh, the reaction 
mixture was filtered through kieselguhr and the filtrate evaporated to an orange gum. Re- 
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evaporation from dichloromethane provided the title compound (1 .4g) as a pink solid. Mass 
Spectrum (APf): Found 213 (MH*). C7H11F3N2O2 requires 212. 

Description 77: 3-{(2;2,2-Trifluoro-ethanoylamino)-m^ 
5 acid fetf-butyl ester 

A mixture of the compound from D76 (1 .75g), triethylamine (2.25ml) and di-terf-butyl 
dicarbonate (3.59g) in dichloromethane (75ml) was stirred at ambient temperature for 1 8h. 
The reaction mixture was diluted with dichloromethane and washed successively with 2M 
hydrochloric acid, water and brine, dried and evaporated to a gum. Chromatography on 
1 0 silica gel eluting with ethyl acetate-pentane mixtures afforded the title compound (1 .70g) as 
a pale yellow solid. Mass Spectrum (API*): Found 213 (MH- l Boc) + . C^uFs^Oa 
requires 312. « 

Description 78: 3-Aminomethyl-morpholine-4-carboxylic acid /erf-butyl ester 

15 A mixture of the compound from D77 (1.7g) and potassium carbonate (3.77g) in methanol 
(80 ml) and water (27 ml) was stirred at ambient temperature for 4h and then heated at 50°C 
for a further 2h. The reaction mixture was concentrated to remove methanol, diluted with 
water and extracted with ethyl acetate (x3) and dichloromethane (x4). The combined 
extracts were dried and evaporated to afford the title product (0.97g) as a yellow gum. Mass 

20 Spectrum (API*): Found 1 16 (MH-'Boc)*. C10H20N2O3 requires 216. 

Description 79: 3-[(5-Bromo-pyrimidin-2~ylamino>methyl]-morpholine-4-carboxylic 
acid tert-butyl ester 

The title compound (1.1 9g) was obtained from the compound of D78 (0.97g) and 5-bromo- 
25 2^hloropyrimidine (0.87g) according to the method of D30. Mass spectrum (API*): Found 
273 (MH^Boc). d^i^rN^ requires 372. 

Description 80: (5-Bromo-pyrimidin-2-yl>moipholin--3-yImethyl amine 
To the compound of D79 (1.15g) in dichloromethane (45 ml) at 0°C was added 
30 trifluoroacetic acid (5 ml) and the reaction mixture then stirred at ambient temperature for 
2L The resulting solution was poured onto ice and saturated aqueous potassium carbonate 
solution, and then extracted with dichloromethane (x2). The organic extracts were dried 
and evaporated to afford the title product (0.85g) as an off white solid. Mass Spectrum 
(API*): Found 273 (MH*). C9H,3 79 BrN 4 0 requires 272. 

35 

Description 81: (S)-2-[(4-C^ano-2,6^ifluoro-phenylamino>-methyl]-piperidme-l- 
carboxylic acid fetf-butyl ester 

(S>2-Aminomethyl-piperidine-l-carboxylic acid tert-butyl ester (1.36g) and 3,4,5- 
trifluorobenzonitrile (1 .00g) were heated under argon in xylene (1 0 ml) containing 
40 diisopropylethylamine (3.3 ml) for 16h. The reaction mixture was cooled and partitioned 
between ethyl acetate and water. The organic phase was washed with brine, dried and 
evaporated to give a solid which was triturated with pentane-ether to affoid the tide product 
(0.16 g) as an off white powder. Chromatography of the mother liquors on silica gel eluting 



-44- 



WO 02/090355 



PCT/GB02/02042 



with ethyl acetate-pentane mixtures afforded further title product (0.92 g). Mass Spectrum 
(APf> Found 252 (MH*- l Boc). CgH^NaOz requires 351 . 

Description 82: 33-Difluoro^[((S>l-piperidin-2-ylmethyl)-amm 

5 Trifluoroacetic acid (3 ml) was added to a solution of D8 1 (1 .05 g) in dichloromethane (27 
ml) at 0 °C. The reaction was allowed to reach ambient temperature, stirred for 4 h and then 
poured into saturated aqueous potassium carbonate. The aqueous phase was extracted with 
dichloromethane and the combined extracts dried and evaporated to afford the title 
compound (0.59g) as an off white solid Mass Spectrum (API*): Found 252 (MHT*). 
10 C13H15F2N3 requires 251. 

Description 83: (S>2-[(4<tyan0-2,6-dffiu^ 
carboxylic acid tert-butyl ester 

The title compound (0.295g) was obtained from (S>2-aminomethyl-pyrrolidine- 1 - 
15 caiboxylic acid terMmtyl ester (0.402g) and 3,4,5-trifluorobenzonitrile (0.314g) using a 
similar procedure to that described in Description 81. Mass Spectrum (API 4 ): Found 238 
(MH*- l Boc) C17H21F2N3O2 requires 337. 

Description 84: 3^Difluoro^[((SH-pyro^ 
20 The title compound (0. 19g) was obtained from the compound of D83 (0.28g) using a similar 
procedure to that described in Description 82. 

Description 85: (S)-24(5-Ethyl-pyrimid^ 
acid terf-butyl ester 

25 The title compound (0.10g) was obtained from (S^-aminome^l-pyn-oUdine-l-carboj^lic 
acid fer/-butyl ester (0.75g) and 2-chloro-5-ethyl pyrimidine (0.53g) using a similar 
procedure to that described in description 81. Mass Spectrum (Electrospray LC/MS): 
Found 307 (MH*). Q6H26N4O2 requires 306. 

30 Description 86: (5-Etoyl-pyrimidin^ 

The title compound (0.07g) was obtained from the compound of D85 (0.1 Og) using the 
method of D9. Mass Spectrum (Electrospray LC/MS): Found 207 (MH*). CnHi 8 N 4 
requires 206. 

35 Description 87: (S)-2-[(2^^Trifluoro^thanoylamino>methyl]-pyirolidm 
carboxylic acid ferf-butyl ester 

To a solution of (S>2-aminomethyl pyrrolidine- 1 -carboxylic acid ter/-butyl ester (1.3g) in 
dichloromethane (50 ml) containing triethylamine (1 .4 ml) was added trifluoroacetic 
anhydride (1.6g) dropwise under argon. After 16h at ambient temperature the reaction 
40 mixture was diluted with dichloromethane and washed with brine. The aqueous layer was 
extracted with dichloromethane and the combined extracts dried and evaporated. 
Chromatography of the residue on silica gel eluting with pentane-ethyl acetate mixtures 
afforded the title compound (1 .43g) as an orange oil. ! H NMR 8: 1 .30 - 1 .50 (1H, m), 1 .47 
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(9H, s), 1.60 - 1.75 (1H, m), 1.80 - 1.95 (2H, m), 2.00 - 2.10 (1H, m), 322 - 330 (1H, m), 
3.30 - 3.55 (3H, m), 9.03 (1H, br s). 

Description 88: (S)-2-{[MethyK2^^^ 
5 1-carboxylic acid tertAmtyl ester 

Sodium hydride (0.23g, 60 % dispersion in oil) was added to a solution of the compound of 
D87 (1.4g) in dimethylformamide (30 ml) under argon. After Ih, iodomethane (0.32 ml) 
was added and the reaction mixture stirred for a further 1 6h before being partitioned 
between ethyl acetate and water. The aqueous layer was extracted with ethyl acetate and the 
10 combined extracts washed with brine, dried and evaporated to give the title compound 

(1.6g) as an orange oil. Mass Spectrum (API 4 ): Found 311 (MH*)-. Q3H21F3N2O3 requires 
310. 1 

Description 89: (S>2-Methylaminom^thyl-pyrroUdine-l-carbqxyIic acid tert-butyl 
15 ester 

A mixture of the compound of D88 (1.47g) and 1M potassium carbonate (20 ml) in 
methanol (50 ml) was stirred at ambient temperature for 20 h. After removal of the 
methanol in vacuo, the residue was partitioned between chloroform and water. The aqueous 
layer was extracted with chloroform and the combined extracts dried and evaporated to 
20 afford the title product (0.82g) as an orange oil. 

Description 90: (S>2-{[(5-Bromo-pyrinudin^ 
1-carboxylic acid tert-butyl ester 

The title product (0.85g) was obtained from the compound of D89 (0.82g) and 5-bromo-2- 
25 chloro pyrimidine (0.77g) in a similar manner to that described in the procedure of 

description 81. Mass Spectrum (API 4 ): Found 371 (MH 4 ). CisH^^Br^Qz requires 370. 

Description 91: (5-Bromo-pyriimdm-2-y^ 

A solution of the compound from D90 (0.82g) in dichloromethane (50 ml) and 
30 trifluoroacetic acid (10 ml) was stirred at ambient temperature for 20 h. evaporated and 
partitioned between ethyl acetate and 1M sodium hydroxide. The organic phase was 
separated, dried and evaporated to afford the title product as an orange oil (0.54g). Mass 
Spectrum (API*): Found 271 (MH*). C l0 Hi 5 79 BrN 4 requires 270. 

35 Description 92: (S)-2-[(5-Acetyl-pyrimidm^ 
carboxylic acid tert-butyl ester 

The title compound (0.57g) was prepared from the compound of D69 (1.06g) (1- 
ethoxyvinyl)tributyl tin (1.2 ml) and tetrakis (triphenylphosphine)palladium (0) (0.172g) 
according to the method of Example 171. Mass Spectrum (API*): Found 321 (MH*). 
40 Q6H24N4O3 requires 320. 

Description 93: l-{2-[((SM-Pyrrolidin-2^ 
trifluoroacetate 
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To a solution of the compound of D92 (0.57g) in dichloromethane (18ml) at 0°C was added 
trifluoroacetic acid (2ml) dropwise. The reaction mixture was stirred at ambient 
temperature for 2h, and evaporated to afford the title compound as a yellow gum (1 .1 3g). 
Mass Spectrum (API 4 ): Found 221 (MH 4 ). CuHisMiO requires 220. 

5 

Description 94: (S>2-[(5-ChIoro-pyri^ 
carboxylic acid tert-butyl ester 

(S>2-Aminomethyl pyirolidine-1-carboxylic acid fer/-butyl ester (3.38g), 2,5- 
dichloropyrimidine (2.50g), potassium carbonate (4.67g) and diisopropylethylamine 
1 0 (8.79ml) were heated in xylene (60 ml) at 100°C for 3.75h. The cooled reaction mixture 
was filtered and the filtrate evaporated to a gum which was chromatographed on silica gel, 
eluting with ethyl acetate-pentane fractions, to afford the title compound as a pale yellow 
solid (2.55g). Mass Spectrum (API 4 ): Found 213 (MHf-'Boc). C^i^CttVh requires 
312. 

15 

Description 95: (S^adoi^pyrimidm^^ 

The compound of D94 (2.5g) was dissolved in dichloromethane (63 ml), cooled to 0°C and 
trifluoroacetic acid (7 ml) added dropwise. Hie reaction mixture was stirred at ambient 
temperature for 2h, recooled to 0°C and further trifluoroacetic acid (3 ml) added After 2h 
20 at ambient temperature the mixture was carefully poured into ice-saturated potassium 
carbonate and the organic layer separated. The aqueous phase was extracted with 
dichloromethane (x4) and the combined extracts dried and evaporated to afford the title 
product (1.74g) as an orange solid. Mass Spectrum (Electrospray LC/MS): Found 213 
(MH 4 ). C9H,3 35 C1N 4 requires 212. 

25 

Description 96: (S>2-[(5-Cyano-pyridm-2-ylam 
acid tert-butyl ester 

(S>2-Aminomethyl pyrrolidine-l-carboxylic acid terf-butyl ester (0.3g), 6- 
chloronicotinonitrile (0.21g), potassium carbonate (0.41g) and diisopropylethylamine (0.78 
30 ml) were heated in xylene at 130°C for 26h, cooled and the mixture filtered through 
kieselguhr. The filtrate was evaporated and the residue chromatographed on silica gel, 
eluting with ethyl acetate-hexane mixtures to afford the title compound (0.2g). Mass 
Spectrum (API 1 ): Found 303 (MH*). C16H22N4Q2 requires 302. 

35 Description 97: 6-K(SH-PyiroKdm-^ 

A solution of the compound of D96 (0.2g) in dichloromethane (20 ml) and trifluoroacetic 
acid (2.5 ml) was stirred at ambient temperature for 2k, evaporated and partitioned between 
dichloromethane and 1M sodium hydroxide. The aqueous phase was extracted with 
dichloromethane and the combined extracts dried and evaporated to afford the title 

40 compound as a gum (0.137g). Mass Spectrum (Electrospray LC/MS): Found 203 (MH 4 ). 
CjiHi4N 4 requires 202. 
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Description 98: 1,1,1-Trifluoromethanesulfonic acid 6-methy]-2-methybnlfanyl- 
pyrimidin-4-yl ester 

To a solution of 6-me1hyl-2-me%lsulfanyl-pyrimi(iu>4-ol (lg) in dicMoromethane (40 ml) 
containing triemylamine (1.35 ml) at 0°C under argon was added trifluoromethanesulphonic 
5 anhydride (1 .46 ml) dropwise. The resulting solution was allowed to reach ambient 
temperature and stirred for 16h. before being partitioned between dichloromethane and 
saturated aqueous sodium hydrogen carbonate solution. The organic phase was washed 
with brine, dried and evaporated and the residue chromatographed on silica gel, ehrting with 
ethyl acetate-pentane mixtures, to afford the title compound (0.8g). l H NMR 8: 2.53 (3H 
10 s), 2.55 (3H,s), 6.63 (lH,s). 

Description 99: 2^Trifluoro-M(S)-l.pyrroBdin-2-ylmethyI-acetamide 

The title compound (2.31g) was obtained from the compound of D87 (5.5g) using the 
method of D97. >H NMR 8: 1.30 - 1.50 (1H, m), 1.70 - 1.95 (3H, m), 2.20 (1H, br s), 2.85 - 
1 5 2.90 (1H, m), 2.94 - 2.97 (1H, m), 3.07 - 3. 12 (1H, m), 337 - 339 (1H, m), 3.44 - 3.48 (1H, 
m),7.15(lH,brs). 



Description 100: 2^^TrMuoro-AK(S)-l.{l-[5K4-fluo«,phenyl)-2-me%l-t m ^l^ 
yI]-methanoyl}-pyrrolidin-2-ylmethyI)-acetamide 

20 The title compound (3.84g) was obtained from the compound of D99 (2.31g) and 5-(4- 
fluorophenyl)-2-me%l-thiazole-4-carboxylic acid (3.08g) using the method of Example 
229. Mass Spectrum (Electrospray LC/MS): Found 416 (MET). C 18 H 17 F4N 3 0 2 S requires 
415. 

25 Description 101: H(S>2-AminomethyI-pyrrou^^^ 
methyl-thiazol-4-yl]-methanone 

The title compound (2.45g) was obtained from the compound of D100 (3.84g) using a 
similar procedure to that described in D78. Mass Spectrum (Electrospray LC/MS): Found 
320 (MH 4 ). C 16 H I8 FN30S requires 319. 

30 

Description 102: 3-K2^-Tiifluor<Kemanoylaimno>methylJ.moiphoune^rboxyUc 
acid iert-butyl ester 

The title compound (0.56g) was obtained from the compound of D77 (0.55g) and 
iodomethane (0.12 ml) using a method similar to mat of Description 88. Mass Spectrum 
35 (APf): Found 227 (MfT^Boc). C,3H 2 ,F3N 2 0 4 requires 326. 

Description 103: 3-Memyl a inniomethyl-morpholine-4-carboxyUc acid /erf-butyl ester 
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The title compound (0.29g) was obtained from the compound of D102 (0.56g) using the 
method of Description 89. 

Description 104: 3-{[(5-Bromo-pyrinM^ 
5 carboxylic acid tert-butyl ester 

The title compound (0.3g) was obtained from the compound of D103 (0.29g) and 5-bromo- 
2-chloropyrimidine (026%) using the method of Description 81. Mass Spectrum 
(Electrospray LC/MS): Found 287 (MH'-'Boc). C^H^rN^ requires 386. 

10 Description 105: (5-Bromo-pyrinudin-2-y^ 

The title compound (0.19g) was obtained from the compound of D104 (0.3g) according to 
the method of Description 91. Mass Spectrum (API*): Found 287 (MH*). QoHjs^rN^O 
requires 286. 

15 Example 1: H2^enzoxazol-2-ylaim 
thiazol-4-yl)-methanone 

The amine of D3 (0. 1 lg), triethylamine (0.05g) and 2-methyl-5-phenyl-thiazole-4-carbonyl 
chloride (0.12g) were combined in dichloromethane (5ml) and shaken for 16 hours. Hie 
organic phase was washed with water, filtered through a Whatman phase-separation filter 
20 tube, solvent removed at reduced pressure to give after column chromatography (silica gel, 
0-10% (9:1 methanol/ammonia) in dichloromethane eluant) the title compound (0.13g). 
Mass Spectrum (API*): Found 433 (MH*). C24H24N4O2S requires 432. 

The compounds of the Examples below were prepared from the appropriate amine and acid 
chloride using a similar procedure to that described in Example. 1 . 




Example 


Amine 


Y 






Mass Spectrum 












(Electrospray LC/MS) 












APF 
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2 


D3 


CH 2 






Found 412 (MKT). 
C26H25N3O2 requires 41 1 












3 


D3 


CH 2 


Me 

K 

& 


U 


Found 41 8 (MH*). 
C23H23N5Q3 requires 41 7 


4 


D3 | 


CH 2 






Found 420 (MH*). 
C21H20F3N3O3 requires 419 


5 


D3 


CH 2 






Found 386 (MH*). 
C24H23N3Q2 requires 385 


6 


D3 


CH 2 


OMe 




Found 366 (MH*). 
C21H23N3O3 requires 365 


7 


D3 


CH 2 


& 




Found 462 (MH*). 
C20H20IN3O2 requires 461 


8 


D5 


CH 2 


OCF 3 

(J 


u 


Found 420 (MH 4 ). 
C2JH20F3N3O3 requires 419 


9 


D5 


CH 2 






Found 418 (MH*). 
C23H23N5O3 requires 417 


10 • 


D5 


CH 2 






Found 412 (MH*). 
C26H25N3O2 requires 41 1 


11 


D5 


CH 2 


(ir 


6* 


Found 462 (MH*). 
C20H20IN3O2 requires 461 
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12 


D3 


CH 2 


Ph 




Found 336 (MH*). 
C 2 oH2iN 3 0 2 requires 335 


13 


D9 


CH 2 


\ m~m 

Me 




Found 450 (MH*). 
C 24 H 2 4FNsOS requires 449 


14 


D9 


CH 2 


Me 

u 




Found 417^ffl0- 
C23H24N6O2 requires 416 


15 


D13 


CH 2 


& 


u 


Found 434 (MH*). 
C23H23N502S requires 433 


16 


D13 


CH 2 






Found 436 (MH*). 
C^oFbNjQiS requires 435 


17 


D13 








Found 428 (MH*). 
C26H25N3OS requires 427 


18 


D13 


CH 2 


(vie 




Found 449 (MH*). 
CmH^O^ requires 448 


19 


D15 


CH 2 


F 

Me 


xX 


Found 461 (MH*). 
CmH^FN^S requires 460 
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20 


D15 


CH 2 


Me 

K 




Found 428 (MH*). 
C^^NsQs requires 427 


21 


D15 


CH 2 






Found 430 (MH*). 
CaRaF^C^ requires 429 


22 


D15 | 


CH 2 


1 




Found 472 (MH*). 
C22H22IN3O requires 471 


23 


D15 


CH 2 






Found 396 (MH*). 
C26H25N3O requires 395 


24 


D19 


CH 2 






Found 43 1(MH*). 
C^iFsN^ requires 430 


25 


D19 


CH 2 


u 




Found 431 (MH 1 ). 
C 22 H 21 F 3 N40 2 requires 430 


26 


D19 


CH 2 






Found 473 (MH 4 ). 
C 2I H 2 iIN40 requires 472 


27 


D19 


CH 2 


F 

s / jl 

Me 




Found 462 (MH*). 
C25H24FN5OS requires 461 


28 


D19 


CH 2 






Found 429 (MH 4 ). 
QwH^Ch requires 428 
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29 


D33 


CH2 


F 

Me 




round 462 (MH ). 
C25H24FH5OS requires 461 


30 


D35 


CH 2 






Found 462 (MHj. 










/"I TT T7XT /*\Ci - A £A 

C25H24FN5OS requires 461 








Me 






31 


D37 


CH 2 


F 




Found 462 (MH 4 ). 










C25H24FN5OS requires 461 






























Me 







Example 32: l-[(S)-2-(Bcnzoxa2»l-^^ 
5 phenyl)-2-methyl-thiazo]-4-ylJ-inelhanone 

A mixture of amine D5 (0.05g), 2-methyl»5-phenyl-thiazole-4-carboxylic acid (0.026g) and 
diisopropylethylamine (0.06ml) in dimethylformamide (5ml) was treated with [0-(7- 
azabenzotriazol- 1 -yl)- 1,1,3,3 -tetramethyluronium hexafluordphosphate] (0.042g) and the 
mature stirred for 48 hours. The mixture was diluted with ethyl acetate, washed with 
1 0 sodium hydrogen carbonate and water, dried, solvent removed at reduced pressure and the 
residue column chromatographed (silica gel, dichloromethane - 1% 
methanol/dichloromethane) to give the title compound (0.05g). 
Mass Spectrum (API*): Found 451 (MH*). C24H23FN4O2S requires 450. 

1 5 The compounds of the Examples below were prepared from the appropriate amine and acid 
using similar procedures to that described in Example 32. 
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Example 


Amine 


Y 


Ar 1 


Ar l 


Mass Spectrum 
(Eleetrospray LC/MS), 

Apr 


33 


D7 


0 


u 




Found 420 (MH*). 
C22H21N5O4 requires 419 


34 


Dll 


CH 2 


F 

V 

Me 




Found 461 (MH*). 
C26H25FN4OS requires 
460 


35 


Dll 


CH 2 


Me 

K 




Found 428 (MH*). 
C25H25N5O2 requires 427 
Prepared as the HC1 salt 


36 


Dll 


CH 2 


ocf 3 

& 


oy 


Found 430 (MH 4 ). 
C23H22F3N3Q2 requires 
429 

Prepared as the HC1 salt 


37 


D13 


CH 2 




u 


Found 402 (MH*). 
C24H23N3OS requires 
401 


38 


D17 


CH 2 


F 

Me 




Found 461 (MH*). 
C26H25FN4OS requires 
460 
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39 


D21 


CH 2 


F 

V 

Me 


CT 


Found 412 (MH 4 ). 
C21H22FN5OS requires 
411 


40 


D21 


CH 2 




CT 


Found 379 (MH 4 ). 
C20H22N6O2 requires 378 


41 


D23 


CH 2 


F 

Me 




Found 412 (MH 4 ). 
C 2 iH 22 FN50S requires 
411 


42 


D25 


CH 2 


F 

V 

Of 

Me 




Found 462 (MH 4 ). 
C25H 24 FN 5 OS requires 
461 


43 


D25 


CH 2 






Found 448 (MH 4 ). 
C 2 4H 22 FN 5 OS requires 
447 


44 


D25 


CH 2 


Me 


3r 


F6und 445(MH 4 ). 
C 2 5H 2 5FN 6 0 requires 
444 
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45 


D25 


CH 2 


F 

Me i 




Found 445 (MH*). 
C25H25FN6O requires 
444 


46 


D25 


CH 2 


N— N y 

H 




Found 431 (MH*). 
C24H23FN6O requires 
430 


47 


D25 


CH 2 


Me 




Found 462 (MH*). 
C25H24FN5OS requires 
461 


48 


D25 


CH 2 


F 

0 

Me 


N^N 


Found 446 (MKT*). 
C24H24FN7O requires 
445 


49 


D25 


CH 2 






Found 397 (MH*). 
C25H24N4O requires 396 












50 


D25 


CH 2 


^^OMe 


YY 


Found 456 (MH*). 
C22H 2 3 79 BrN402 requires 
455. 


51 


D25 


CH 2 


Me 

H 

a 


'.V 


Found 429 (MH*). 
C24H24N6O2 requires 428 
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52 


D25 


CH 2 






Found 431 (MH 4 ). 
C 22 H 2 tF3N40 2 requires 
430 


53 


D27 


CH 2 


F 

Me 


F N 


Me 


Found 512 (MH 4 ). 
C 2 6H 2 4F 3 N 5 OS requires 
511 


54 


D27 


CH 2 


F 


F> 


Me 


Found 498 (MH 4 ). 
C25HBF3N5OS requires 
497 


55 


D27 


CH 2 


F 

Me 


F> 


Me 


Found 495 (MH 4 ). 
C26H 2 5F}N60 requires 
494 


56 


D27 


CH 2 




F N 


Me 


Found 481 (MH 4 ). 
C 25 H 23 F3N60 requires 
480 








N-N 

H 






57 


D27 


CH 2 


Me 




Me 


Found 495 (MH 4 ). 
C 26 H 25 F 3 N60 requires 
494 
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58 


D27 


CH 2 


N-N N 
N Me 




Me 


Found 495 (MH*). 
C^^jNfiO requires 
494 


59 


D27 


CH 2 




Fv 


Me 


Found 447 (MH 4 ). 
C26H24F2N4O requires 
446 


60 


D29 


CH 2 


^^^^ 


Fv 


o. 


Foimd434(MH + ). 
C 24 H 2 iF 2 N 5 0 requires 
433 


61 


D29 


CH 2 


F 

Me 


Fv 




Found 482 (MH*). 
C^^FsNsC^ requires 
481 


62 


D29 


CH 2 


F 

V 

Me 


Fv 




Found 498 (MH*). 
C^sH^FjNsOS requires 
497 


63 


D29 


CH 2 


a 


Fv 


T T 


Found 465 (MH 4 ). 
C24H22F2N6O2 requires 
464 


64 


D29 


CH 2 




Fv 




Found 467 (MH*). 
CaHwFsN^ requires 
466 
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65 


D29 


CH 2 


c 


u 




Found 459 (MHf 1 ). 
C27H24F2N4O requires 
458 


66 


D29 


CH 2 


JX 


i 


X N 


Found 491 (MHf). 
C22H 2 , 79 BrF2N402 
requires 490 


67 


D29 


CH 2 


F 

/*- 

Me 




F 

T 

N, 




Found 481 (MH*). 
C25H23F3N6O requires 
480 


68 


D29 


CH 2 


F 

T 


Me 




Found 481 (MH*). 
C25H23F3N6O requires 
480 


69 


D29 


CH 2 


F 

isr 

>- 

Me 


N 




Found 482 (MH 4 ). 
C24H22F3N7O requires 
481 


70 


D29 


CH 2 


0 






Found 433 (MH*). 
C25H22F2N4O requires 
432. 


71 


D29 


CH 2 


F 

V 

s 7^ 




A 


Found 484 (MH*). 
C24H20F3N5OS requires j 
483 
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72 


D33 


CH 2 


/ N— N 

Me 


a 


Found 445 (MH 4 ). 
C 25 H 25 FN 6 0 requires 444 


73 


D39 


CH 2 


Me 

H 

(X >>N 

a 


a 


Found 419 (MH 4 ). 
CzzHzzNgCb requires 418 


74 


D39 


CH 2 


a 


u 


Found 421 (MH*). 
C^ijFjN^ requires 
420 


75 


D39 


CH 2 


F 

Me 


a 


Found 452 (MH 1 ). 
C23H22FN5O2S requires 
451 


76 


D39 


CH 2 


U 


u 


Found 463 (MH*). 
Ci^HiglN^ requires 
462 


77 


D47 


O 


F 




Found 500 (MH*). 
C2AH26F3NSO2 S requires 
499 


















Me 






78 


D47 


O 


F 


A 


Found 483 (MH*). 
C 2 4H 2 iF 3 N 6 0 2 requires 
482 


















Me 
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79 


D47 


O 


N-N 




Found 483 (MH*). 
C24H21F3N6O2 requires 
482 


80 


D49 


CH 2 


F 

S 
Me 




Found 463 (MH*). 
C24H23FN6OS requires 
462 


81 


D50 


CH 2 


F 

V 

Me 




Found 463 (MH*). 
C 2 4H23FN 6 OS requires 
462 


82 


D53 


CH 2 


F 

V 

Me 




Found 493 (MH*). 
C26H25FN4OS2 requires 
492 


83 


D29 


CH 2 






Found 435 (MH*). 
C23H20F2N6O requires 
434 


84 


D29 


CH 2 


^^^^ 




Found 434 (MH*). 
C24H2iF2N 5 0 requires 
433 


85 


D29 


CH 2 






Found 434 (MH*). 
C24H21F2NSO requires 
433 
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86 


D29 


CH 2 


cc 




Found 414 (MH*). 
C 2 !H 2 iF 2 NsQi requires 
413 


87 


D29 


CH 2 


Of 

A 




Found 435 (MH*). 
C^H^NeO requires 
434 


88 


D55 


CH 2 


F 

Me 




Found 419 (MH 4 ). 
CzjH^FNsO requires 
418 


89 


D57 


CH 2 


F 

Mo 




Found 480 (MH*). 
C^H^EjNsOS requires 
479 


90 


D49 


CH 2 






Found 388MH*). 
C 21 H 2J N 7 0 requires 387 


91 


D29 


CH 2 


F 

V 

o \ 

Me 2 N 




Found 527 (MH*). 
Ci&ksFiNeOS requires 
526 


92 • 


D29 


CH 2 






Found 484 (MH*). 
Cjtfhi^sOi requires 
483 
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109 


D29 


CH 2 






Found 441 (MH*). 
CaHigFaN^ requires 
440 


110 


D62 


CH 2 

IS 


F 

Me 


OS 


Found 436 (MH 4 ). 
C^aFNsOS requires 
435 


111 


D62 


CH 2 


r-T 




Found 403 (MH 4 ). 
CziH^C^ requires 402 


112 


D64 


CH 2 


F 

Me 




Found 436 (MH*). 
C^^FNsOS requires 
435 


113 


D29 


CH 2 


H 


F A 


Found 439 (MH*). 
C 2 3rfcoF 2 N|OS requires 
438 


114 


D29 


CH 2 


T |» H 




Found 423 (MH*). 
C 22 H 2 oF 2 N60 requires 
422 . 


115 • 


D29 


CH 2 


N=N 




Found 424 (MH 4 ). 
C 2 iHi9F 2 NtO requires 
423 
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116 



D29 



CH 2 





Found 440 (MH*). 
C22H19F2N5OS requires 
439 



117 



D29 



CH 2 




CI 




Found 452 (MH*). 
C21H18CI2F2N4O requires 
451 



118 



D29 



CH 2 



MeO 





Found 443 (MKT). 
C23H24F2N4O3 requires 
442 



121 



D49 



CH 2 





Found 399 (MH*). 
C23H22N6O requires 398 



122 



D49 



CH 2 





Found 387 (MH*). 
C^Ha^O requires 386 



123 



D49 



CH 2 





Found 399 (MH 4 ). 
QoHaNeO requires 398 



124 



D29 



CH 2 





Found 525 (MH*). 
C27H27F3N6O2 requires 
524 



MeO 



125 



D29 



CH 2 



Me 




Found 418(MH*). 
C 20 H 2 iF 2 N 5 OS requires 
417 
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126 


D29 


CH 2 


i 

N=N 




Found 482 (MH 4 ). 
C24H22F3N7O requires 
481 


127 


D55 


CH 2 


F 

r 

MeO 




Found 463 flVfflft 
C25H27FN6Q2 requires 
462 


128 


D66 


CH 2 


F 

V 

Me 




Found 490 (MH 4 ). 
C 2 iH 21 79 BrFN 5 OS 
requires 489 


129 


D66 


CH 2 


F 


•o. 


Found 459 (MH*). 
C 20 H 2 o 79 BrFN60 requires 
458 


130 


D66 


CH 2 


F 




Found 460 (MH 4 ). 
Ci9Hi9BrFN 7 0 requires 
459 


131 


D66 


CH2 






Found 426 (MH*). 
C2oH2o 79 BrN 5 0 requires 
425 
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132 


D66 


CH 2 


t 

m— in 




Found 474 (MH*). 
C^i^FNtO requires 
473 


133 


D66 


CH 2 


F 

HOH 2 C 




Found 506 (MH*). 
^i^i^BrFNsOzS 
requires 505 


134 


D66 


CH 2 


a 




Found 457 (MH 4 ). 
C 2 oH 2 i TO BrN 6 0 2 requires 
456 


ID J 


USjSJ 








Found 426 (MH*). 
CzoHaj^BrNsO requires 
425 


136 


D68 


CH 2 


6, 




Found 447 (MH 4 ). 
C24H 2 <>F 2 N60 requires 
446 


137 


D68 


CH 2 






Found 458 (MH*). 
C^^FjNsO requires 
457 


138 


D68 


CH 2 


F 

\^n 

Me 




Found 522 (MH*). 
C^H^FsNsOS requires 
521 


139 


D68 


CH 2 






Found 457 (MH*). 
C^HaFj^O requires 

456 
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140 


D68 


CH 2 


F 




Found 491 (MH 4 ). 
C26H 2 iF3N 6 0 requires 
490 


t A 1 

141 




di 2 






C 2 sH 2 iF 2 NsO requires 
445 


142 


D68 


CH 2 


Si 




Found 464 (MH*). 
CVMHioF-iNsOS reauires 

y^^lijyi ^j^i^v-»c jMjiujWk) 

463 


143 


D29 


CH 2 




F A 


Found 433 (MH*). 
GaH^NtO requires 
432 


144 


D29 


CH 2 


F 




Found 441 (MH 4 ). 
CaHijFsNiCh requires 
440 


145 


D29 


CH 2 






Found 441 (MH*). 
CzjH^FsNiCh requires 
440 


146 


D29 


CH 2 






Found 441 (MH*). 
CzjHigFjMA requires 
440 


147 • 


D29 


CH 2 






Found 459 (MH*). 
QoHjgF^-A requires 
458 
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148 


D62 


CH 2 


F 

N-N 
H 


^0 


Found 405 (MH*). 
C 22 H 2) FN60 requires 
404 


149 


D62 


CH 2 


F 

Me 




Found 419 (MH*). 
C 2 3H 2 3FN60 requires 
418 


150 


D64 


CH 2 


F 

,N-N 

Me 


CN 


pound 4 19 (MH*). 
C 2 3H 2 3FN«0 requires 
418 


151 


D66 


CH 2 




N ^Br 


Found 558 (MH*). 
C 2 6H32 79 BrN 5 0 2 S 
requires 557 


152 


D29 


CH 2 






Found 566 (MH*). 
CyrflzTFijtisOiS requires 
565 


153 


D29 


CH 2 






Found 427 (MH*). 
C^^rNsO requires 
426 


154 


D29 


CH 2 


a 

X NMe 




Found 436 (MH*). 
CmH^NsO requires 
435 
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155 


D29 


CH 2 






Found 422 (MH*). 
C23H21F2N5O requires 
421 


156 


D29 


CH 2 






Found 441 (MH*> 
C2iHigF2N60S requires 
440 


157 


D29 


CH 2 


u 




Found 441 (MH*). 
C23H22F2N4O3 requires 
440 


158 


D29 


CH 2 


c 
r 

N-N 
^— NM^ 


^^^^^^ 


Found 538 (MH*> 
C2SH30F3N7O requires 
537 


159 


D66 


CH 2 


^^^^^^^ . 

N-N 
— NMe 2 




Found 530 (MH*). 
C 2 4H 2 9 79 BrFN 7 0 requires 
529 


160 


D49 


CH 2 


N-N 




Found 490 (MH*> 
C26H28FN7O2 requires 
489 


161 


D49 


CH 2 


6. 




Found 388 (MH*). 
C21H21N7O requires 387 
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162 


D66 


CH 2 


X 




Found 415 (MH*) 
Ci8Hi 9 79 BrN 6 0 requires 
414 


163 


D66 


CH 2 


h 




Found 415 (MH 4 ). 
C| 9 Hi9 ?9 BtN40 2 requires 
414 


164 


D66 


CH 2 


u 




Found (MH*) 405 
Ci8H 2 i 79 BrN 4 02 tequiies 
404 


165 


D66 


CH 2 






Found 426 (MH 4 ) 
C2dH2o 79 Bi : N50 requires 
425 


166 


D29 


CH 2 


OfCH^NMe, 

a 




Found 484 (MH 4 ). 
C26H31F2N5O2 requires 
483 


170 


D66 


CH 2 


F 

Me 




Found 473 (MH 4 ). 
C^H^rFNeO 
requires 472 


175 


D66 


CH 2 


fY 




Found 375 (MH 4 ) 
Cj 7 Hi9 79 BrN40 requires 
374. 


199 


D7 


O 


rC 

a 




Found 420 (MH 4 ) 
C22H21N5Q4 requires 

419: 


204 


D82 


CH 2 






Found 454 (MH 4 ). 
C24H22F3N5O requires 
453 
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206 


D82 


CH 2 


Me 

H 

if 




Found 438 (MH*). 
C23H21F2N5O2 requires 
437. 


207 


D82 


CH 2 




|X^CN 


Found 396 (MH*). 
C22H19F2N3O2 requires 
395. 


230 


D66 


CHa 


XX 


XX 


Found 446 (MH\ 
Ci9H2o 79 BrN5C>3 requires 
445. 


231 


D66 


CH 2 






Found 570 (MH*Y 
C27H 3 3 79 BrFN 7 0 requires 
569. 


241 


D66 


CH 2 




XX 


Found fMTT^\ 

C22H 2 4 79 BrN 5 0 requires 
453 


242 


D66 


CH 2 


Sir 




Found 448 HVfNa^ 
C 2 oH2o 79 BrN50 requires 
425. 


243 


D66 


CH 2 




XX 


Found 440 flVTHf^ 
C2iH 2 2 79 BrN 5 0 requires 
439. 


244 


D66 


CH 2 


XX 




Found 440 fMH*) 
C 2 iH22 79 BrN 5 0 requires 
439. 


245 


D66 


CH 2 




XX 


Found 443 (MH*~) 
CnHn'W^CWW) 
requires "442. 


246 


D66 


CH 2 


XX 


XX 


Found 474 (MH*). 
C 2 iH 2 ! 7S> Br 35 ClN J 0 
requires 473. 


259 


D80 


0 






Found 476 (MH*). 
C 2 »H,9 7S> BrFN302S 
requires 475. 
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260 


JLjoo 


pTT 






Found 454 (MH 4 ). 
C22H24 79 BrN 5 0 requires 
453. 


261 


D66 


CH 2 


Y 


la. 


Found 502 (MH*). 
C26H24 79 BrN50 requires 
501. 


262 


uoo 


Crl2 


a. 




Found 440 (MH 4 ). 
C2 1 H 2 2 79 BrN 5 0 requires 
439. 


263 


Doo 


CH 2 




V) 


Found 504 (MH*). 
C2oHi9 79 Br 2 N50 requires 
503. 


264 


D66 


CH 2 








Found 440 (MH*). 
C 2 iH22 7? BrN 5 0 requires 
439. 


265 


D66 


CH 2 




N ^Sr 


Found 504 (MH*). 
C2oHi9 ^r 2 N 5 0 requires 
503. 


266 


D66 


CHj 




XX 


Found 544 (MH 4 ). 
C25H 3 i 79 BrFN 7 0 requires 
543. 



Example 93: l-{2-[(6,7-DifluoroHjuin^^ 
(4-fluoro-phenyl)-2-H-pyra2ol-3'yI]-methanoiie 

5 The amine of D3 1 (0.085g) in dimethylfonnamide (3ml) was treated with 4<4-fluoro- 
phenyi)-2^pyra2»le-3-carbox5dic acid (0.125g), diisopropylethyiainine (0.07ml) and [O- 
(7-azabenzotriazoH-yl>l J,3,34eti^eth>4iironiumhexafluorophosphate] (O.llg). the 
mixture was shaken for 48 hours. Solvent was removed at reduced pressure and the residue 
extracted with dichloromethane. The filtrate was evaporated under reduced pressure and the 
10 residue column chromatographed (silica gel, 3% methanol/diethyl ether) to give'the title 
compound (0.1 g). 

Mass Spectrum (API*): Found 453 (MH*). C23H19F3N6O requires 452. 



9^ 

Ar^O 



NHAr 1 



15 
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residue column chromatographed (silica gel, 3% methanol/diethyl ether) to give the title 
compound (0.1 g). 

Mass Spectrum (APf): Found 453 (MH*). C23H19F3N6O requires 452. 



Ar^O 



NHAr 



Example 



Amine 



Ar 2 



Ar 1 



Mass Spectrum 
(Electrospray 
LC/MS), API" 



94 



D31 





Found 484 (MH 4 ). 
C 2 4H 20 F 3 N 5 OS 
requires 483 



95 



D31 




Me 




Found 467 (MH*). 

Cz^.FaNfiO 

requires 466 



96 



D31 





Found 468 (MH*). 

C23H 2 »F3N70 

requires 467 



97 



D31 



or 




Found 394 (MH 4 ). 
C 2 ,H„F 2 N 5 0 
requires 393 



98 



D31 





Found 41 9 (MH 4 ). 
CmHzoF^O 
requires 41 8 
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99 


D31 


JX 




Found 478 (MH 4 ). 
C2iHi9BrF2N 4 02 
requires 477 


100 


D31 


<>Y N 

& 


i 


X 


Found 451 (MH*>. 
C23H20F2N6O2 
requires 450 


101 


D45 


F 

V 

Me 






Found 484 (MH 4 ). 
Cz-iHzoF^sOS 
requires 483 


102 


D45 


F 

c 






a, 


Found 470 (MH 4 ). 
CasHuFsNsOS 
requires 469 


103 


D45 


w 
& 




Found 451 (MH 4 ). 
C23H20F2N6O2 
requires 450 


104 


D45 


F 

( 


H 






Found 453 (MH 4 ). 

C23H,9F3N 6 0 

requires 452 


119 


D45 


(T 

6t 






a, 


Found 481 (MH 4 ). 
C25H23F3N6O 
requires 480 
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120 


D45 


F 

<nr 

H 


A 


Found 454 (MH 4 ). 
C22H18F3N7O 
requires 453 


167 


D70 


Me 




Found 459 (MH 4 ). 
C 2 oH2o 79 BrFN 6 0 
requires 458 


168 


IMS 




A 


Found 470 (MH*). 
CasHjgFaNsOS 
requires 469 


169 


D45 


Me 


A 


Found 467 (MH*). 
requires 466 


176 


D70 


r 

fr 

OH 




Found 514 (MNa 4 ) 
CaoHi^BrFNsOaS 
requires 491. 


177 


D70 


F 




Found 44S (MH 4 ). 
Ci9H 18 79 BrFN 6 0 
requires 444. 


178 


D70 




XK 


Found 434 (MNa 4 ). 

C^H^rNsO 

requires411. 
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179 


D70 


U 


Br 


Found 405 (MH*). 
Ci8H 2 i 79 BtN 4 02 
requires 404. 


180 


D70 


Me 


•a 


Found 458 (MH*). 
C 2 oH 2 o 79 BrNsOS 
requires 457. 


181 


D70 






Found 559 (MH*). 
C 2 5H 3 i 79 BrN60 2 S 
requires 558. 


182 


D70 


OPr 

6' 


IX 


Found 419 (MH*). 
C 19 H23 79 BrN 4 02 
requires 418. 


183 


D70 






Found 419 (MH*). 
Cj^^BrN^ 
requires 418. 


184 


D70 




Xk 


Found 467 (MH*). j 
CzsHja^BrN^ 
requires 466. 


185 


D70 


V 

COMe 


w M 

Xx, 


Found 447 (MH*). 
C2oH23 79 BrN 4 03 
requires 446. 


186 


D70 


OMe 


Xk 


Found 435 (MH*). 
C| 9 H23 79 BrN 4 03 
requires 434. 


187 


D70 


Me 

6c 


xk 


Found 419 (MH*). 
Ci 9 H23 79 BrN 4 02 
requires 41 8 
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188 


D70 




Xx 


Found 455 (MH 4 ). 
C 2 2H23 79 BrN 4 02 
requires 454. 


189 


D70 






Found 476 (MH 4 ). 
C 2 oHi 9 79 BrFN 5 OS 
requires 475. 


190 


D70 




XX 


Found 476 (MH 4 ). 
CzoHw^rFNsOS 
requires 475. 


191 


D70 


-Jh 


XX 


Found 462 (MH 4 ). 

CpHiy^BrFNsOS 

requires 461. 


192 


D70 




XX 


Found 444 (MH 4 ). 
C 19 H, 8 79 BrN 5 OS 
requires 443. 


193 


D70 


Me' 


X\ 


Found 458 (MH 4 ). 
C 2 oH 2 o 79 BrNsOS 
requires 457. 


201 


D70 


IN 




Found 462 (MH 4 ). 
C2oHi 7 79 BrFN 5 OS 
requires 461. 


202 


D70 


OMe 

Me 


XX 


Found 488 (MH 4 ). 
C 2 iH22 79 BrN502S 
requires 487. 
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209 


D70 






Found 505 (MH*) 
C 2 iH 2 2 79 BrFN 6 OS 
requires 504 


210 


D70 




XK 


Found 459 (MH*). 
C 19 H 19 79 BrN 6 OS 
requires 458. 


211 


D70 






Found 488 (MKT). 
C 2 iH22 79 BrN 5 02S 
requires 487. 


212 


D70 




XX Br 


Found 461 (MH*) 
C 20 Hi8 79 BrFN 4 OS 
requites 460. 


213 


D70 




•o. 


Found 460(MNa*). 
C2iH 2 o 79 BrN 5 0 
requires 437. 


214 


D70 




XX, 


Found 461 (MH 4 ). 
C !9 H|8 79 BrFN602 
requires 460. 


215 


D70 






Found 473 (MH*). 
C 2 iH 2 i 79 BrN 4 02 
requires 472. 


219 


D70 




XX Br 


Found 492 (MH 1 ). 
CaoHi^rFNsCbS 
requires 491. 


220 


D70 






Found 461 (MH*). 
C 19 H)8 79 BrFN 6 02 
requires 460. 


221 


D70 






Found 443 (MKT). 
e 2 oH,9^BrN 4 OS 
requires 442. 


222. 


D70 




XX Br 


Found 462 (Nflf). 
C23H2o 79 BrNsO 
requires 461. 


223 


D70 


*3 




Found 473(MH + ). 
C 2 iH 2I 7!> BrN4Q2S 
requires 472. 
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224 


D70 






Found 449 (MNa*). 
requires 426. 


232 


D70 






Frmnrl SI 6 fMTT^ 

C23H 2 7 79 BrFN 7 0 
requires 515. 


233 


D70 




Xx 


Esm in/I AQf\ fK/fXX^\ 

C 2 iH 2 i 7> BrFN50S 
requires 489. 


247 


D95 




XX 


round 448 (Mri ). 
CzoHi^Cl^OS 
requires 447. 


248 


D93 


^ if 

°* 




Found 407 (MH*). 
C21H22N6O3 requires 
406. 


250 


D70 




XX 


round 440 (MH ). 
C 2 iH 22 79 BrNsO 
requires 439. 


251 


D95 






Found 461 (MH*). 
requires 460. 


252 


D95 




XK 


round 41 o (MNa }. 
C 2 iH 2 o 35 CIN 5 0 
requires 393. 


253 


D95 






rouna *too ^AVLTNa < ;. 
C2iH2i 5s CIFN50S 
requires 445. 


254 


D95 




XX 


Found 393 (MH*). 
C22H2i 35 ClN 4 0 
requires 392. 
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255 


D70 


9^ 




Found 429 (MH 4 ). 
requires 428. 


256 


D95 






Found 520 (MH*). 
CwH^CUNsOzS 
requires 519. 


257 


D95 






Found 427 (MH*). 

C2,H23 35 C1N602 

requires 426. 


258 


D70 






Found 471 (MH*). 
CziHaj^Br^Cb 
requires 470. 



Example 105: l-[2^3-Methyl-[l A4]oxadiazol-^^^ 
y]pyridm-2-ylammom 

The compound of D41 (0.51g) and 2-methylsnlfanyl-oxazolot4,5-6]pyridine (0.25g) were 
5 combined and heated under argon at 90°C for 18 hours The mixture was column 

chromatographed (5% methanol, diethyl ether eluant) to give the title compound (0.26g) 
Mass Spectrum (API*): Found 419 (MH*). C22H22N6O3 requires 418. 

Example 106: l-[2-(3-MetiiyHl A4Joxadiazol-5-yl)-phenyIH-{(R)-2-[(me^ 
10 oxazolo[4,5-b]pyridin-2-yl-amino>methyl]piperidin-l-yl}-methano 

The title compound (0.015g) was prepared from the compound of D43 (0.15g) according to 
the method of Example 1 05. 

Mass Spectrum (APf): Found 433 (MH*). C23H24N6O3 requires 432. 

15 Example 107: H((SM-{H4K4-Muoro-phen^ 

methanoyl}-piperidin-2-ylmethyl>-meftyl-amino]-nicotinonitrile 

The title compound (0.078g) was prepared from the compound of D60 (0.45g) and 2- 
chloro-5-cyanopyridine (0.1 89g) according to the method of D26 
Mass Spectrum (API*): Found 433 (MH 4 ). C24H 25 FN 6 0 requires 432. 

20 

Example 108: H(S)-2-{[(6,7-Dffluoro^um^^ 
piperidin-l-yl)-l-(4K4-fluoro-pte 

The title compound (0.031g) was prepared from the compound of D60 (0.15g) and 2- 
chloro-6,7-difluoroquinoxaline (0.091g) according to the method of D26 
25 Mass Spectruhi (API*): Found 495 (MH*). C26H25F3N6O requires 494. 
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Example 171: l-{2-[((SH-{H4^4-muoro-pheny^ 
methanoyl}-piperidin-2-ylmethy0-amino]-pyrimidin-5-yl}-ethanone 

A mixture of l-{(S)-2-[(5-Bromo-pyr^ 

fluoro-phenyl)-l-me%l-l#-pyr^^ (0.5g) and 1 ^thoxyvinyl)tributy Itin 

5 (0.42ml) tetrakis(triphenylphosphine)palladium[0} (0.06g) was boiled in dioxane (8ml) for 
16h. 2N Hydrochloric acid was added, the mixtrue stirred for 90 min, water was added and 
the mixture extracted (x3) with ethyl acetate. The combined ethyl acetate extracts were 
dried, solvent removed at reduced pressure and the residue column chromatographed (silica 
gel, ethyl acetate -» 2% methanol ethyl acetate to give the tide compound (0.3g) as a yellow 
10 foam. 

Mass Spectrum (API 4 ): Found 437 (MH*). C23H25FN 6 02 requires 436. 

i 

Example 172: l-[4-(4-Fluoro-phenyl>l-m^ 
hydroxy^ithyl)-pyrimidm-2-yla 

15 l-{2-[((S)-l-{l-[4-(4-Fluo^ 

ylmethyl)-amino]-pyrimidin-5-yl}-ethanone (0.2g) was dissolved in methanol 20ml) and 
sodium borohydride (0.4g) added. The reaction was stirred overnight, water was added and 
stirring continued for 30min. The reaction mixture was extracted with ethyl acetate (x3), 
the organic extracts combined, dried (MgSC>4) and solvent removed at reduced pressure to 

20 give the title compound as a colourless foam. 

Mass Spectrum (AH*): Found 439 (MH*). C23H27FN6O2 requires 438. 

Example 173: 2~[((S)-Hl-[4-(4-m^ 
methanoyl}-piperidin-2-y)methyI)-am^ 

25 l-{(S)-2-[(5-Bromo-pyrimid^ 

1 -methyl-1 J7-pyrazol-3-yl]-methanone (0.35g) in N-methylpyrrolidinone (10ml) containing 

copper(I)cyanide (0. 1 3g) was heated to reflux for 5h. The reaction mixture was diluted with . 

water, filtered (Kieselguhr) and the filtrate extracted with ethyl acetate. The ethyl acetate 

phase was washed with water and brine, dried (MgS04), filtered and solvent removed at 
30 reduced pressure. The residue was column chromatographed (silica gel; ethyl 

acetate:pentane 1 :1 -» ethyl acetate eluant), the appropriate fractions combined and solvent 

removed at reduced pressure to give the title compound (0.01 9g). 

Mass Spectrum (API*): Found 420 (MH*). C22H22FN7O requires 419- 

35 Example 174: 3^1-{(S)-2-[(6,7-Dffluo^ 
yl}-methanoyl)-N-methyl-benzamide 

The compound of description 71 (0.10g) was dissolved in dimethylformamide (5ml) 
containing HATU (0.095g) and diisopropylethylamine (0.13M) and stirred for 30 in. 
Methylamine (1M in tetrahydrofuran, 0.125ml) was added and stirring continued for 16. 
40 The reaction mixture was diluted with diethyl ether, washed with water (x3), saturated brine 
and dried (MgS04). Solvent was removed at reduced pressure and the residue column 
chromatographed (silica gel; ethyl acetate -> 10% methanol:ethyl acetate to give the title 
compound (0.0 18g). 
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Mass Spectrum (API*): Found 440 (MH*). C23H23F2N5O2 requires 439. 

Example 194: l-{(S)-2-[(5-Bromo-pyrimi^ 
(4-fluoro-phenyl)-2-methyl-thiazoI-4-yl]-niethanone 
5 A mixture of the amine of D70 (0.070g), 5-(4-fluoro-phenyl>2-methyHbiazole^- 
carboxylic acid (0.065g), H3-<iime%laniinopropyl)-3^thylcarbodi^ 
(EDC) (0.042g) and 1-hydroxybenzotriazole hydrate (0.037g) in dimethylfonnamide (2ml) 
was stirred at ambient temperature for 18h, evaporated in vacuo and the residue partitioned 
between ethyl acetate and water. The organic layer was dried (Na 2 S0 4 ), evaporated and the 
1 0 residue chromatographed on silica gel eluting with a 30% - 1 00% ethyl acetate in pentane 
gradient to afford the title product (0.083g) as a white solid. MassSpectrum (Electrospray 
LC/MS), API*: Found 476 (MH 4 ). C 2 oHi9 7 *BrFN 5 OS requires 475. 

Example 195: l-{(SH(5-Bromo-pyriim^ 
1 5 (3-methyl-[1^2,4] oxadiazol-5-yl)-phenyl]-methanone The title compound (0.053g) was 
obtained from the amine of D70 (0.070g) and 2-(3-methyl-[l > 2,4]oxadia2ol-5-yl>benzoic 
acid (0.056g) using the method of Example 194. Mass Spectrum (Electrospray LC/MS) : 
Found 443 (MH*). C^Hi^BrNfiOj requires 442. 

20 Example 196: l-{(S)-2-[5-Bromo-pyrimidin-2-ylam 
(4-chloro-phenyI)-2-methyl-thiazol-4-yl]-methanone 

The title compound (0.078g) was obtained from the amine of D70 (0.077g) and 5-(4-chlon>- 
phenyl>2-methyl-thiazole-4-carboxylic acid (0.076g) according to the method of Example 
32. Mass spectrum (Electrospray LC/MS), API* : Found 492 (MH*). C 20 Hi 9 7 VCIN5OS 
25 requires 491. 

Example 197: l-{(S)-2-[(5-Bromo-pyri^ 
fluoro-phenyl)-2-methyl-thia2ol-4-yl]-methanone 

The title compound (0.135g) was obtained from the amine of D74 (0.1 lg) and 5-(4-fluoro- 
30 phenyl>2-methyl-thiazole-4-carboxyhc acid (0.12g) according to the method of Example 
32. Mass Spectrum API* : Found 475 (MH*). C 2 iH2o 79 BrFN 4 OS requires 474. 

Example 198: l-{(S)-2-[(5-Bromo-pyridin-2^ 
fluoro-phenyl>-l-methyl-lJar-pyrazol-3-yl]-methanone 
35 The title compound (0.10g) was obtained from the amine of D74 (0.1 lg) and 4-(4-fluoro- 
phenyl>^methy^l/f.pyrazole-3-carboxylic acid (0.12g) according to the method of 
Example 32. Mass Spectrum APf: Found 458 (MH*). C 2 iH 2 i 79 BrFN 5 0 requires 457. 

Example 200: M3-[(5-Bromo-pyrimi^ 
40 fluoro-phenyIH-mefliyl<lff-py rae ol-.3-yl]-methanone 

The title compound (0.393g) was obtained from the compound of D80 (0.3g) and 4-(4- 
fluorophenyl>l-methyl-l/f-pyrazole-3-^arboxylic acid (0.242g) according to the method of 
Example 32. Mass Spectrum (API*): Found 475 (MH*). C 2 oH 20 79 BrFN 6 02 requires 474. 
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Example 203: 3^Dffluoro^-f((SH-M 
methanoyl}-piperidin-2-ylmethyl)-amino]-benzonitrile 

The title compound (0.090g) was obtained from the compound of D82 (0.073g) and 5-(4- 
5 fluorophenyl)-2-methyl-tWazole^^rboxylic acid (0.069g) according to the method of 
Example 32. Mass Spectrum (Electrospray LC/MS): Found 471. C^iFa^OS requires 
470. 

Example 208: 3^Dffluoro^-[((S)-l-{H^ 
10 methanoyl}-pyrrolidin-2-yImethyl)-amino]-benzonitrile 

The title compound (0.09g) was obtained from the compound of D84 and 5-<4-fluoro- 
phenyl>2-methyl-thiazole-4-carboxylic acid (0.095g) according to the method of Example 
32. Mass Spectrum (Electrospray LC/MS): Found 457 (MH"). C23H19F3N4OS requires 
456. 

15 

Example 216: l-{(S)-2-[(5-Ethyl-py^ 
(4-fluoro-phenyl)-2-methyI-thiazol-4-yl]-methanone 

The title compound (0.05g) was obtained from the compound of D86 (0.07g) and 5-(4- 
fluorcnphenyl)-2-methyl-thia2oIe-4siarboxyiic acid (0.068g) according to the method of 
20 Example 32. Mass Spectrum (Electrospray LC/MS): Found 426 (MH*). C22H24FN5OS 
requires 425. 

Example 217: M(S)-2-{[(5-Bromo-pyrum^ 
l-yI)-l-[5^4-fluoro-pheny^ 

25 The title compound (O.lg) was obtained from the compound of D91 (0.275g) and 5-(4- 
fluorchphenyl>2-methyl-th^ acid (0.285g) according to the method of 

Example 32. Mass Spectrum (Electrospray LC/MS): Found 490 (MH*). C 2 iH 2 i 79 BrFN 5 OS 
requires 489. 

30 Example 218: H(S>2-{[(5-Bromo-py^ 
l-y^l-{4^4-fluoro-pheny^ 

The title compound (0.02g) was obtained from the compound of D91 (0.275g) and 4-(4- 
fluoro-phenyl>l-methyl-l#^^^ acid (0.260g) according to4he method of 

Example 32. Mass Spectrum (Electrospray LC/MS): Found 473 (MET). CziH^rFNgO 
35 requires472. 

Example 225: H2-[((S>l-{l-[5^4-CM^ 
pyn-oHdin-2-ylmeth)rt)-am^ 

The title product (0.04g) was obtained from the compound of D93 (0.133g) and 5-(4-chloro- 
40 phenyl>2-methyl-tbiazole-4-caiboxylic acid (0.076g) using a similar procedure to that 
described in Example 32. Mass Spectrum (Electrospray LC/MS): Found 456 (MHT 1 ). 
C22H22 35 C1N 5 02S requires 455. 
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Example 226: l-{(S)-2-[(5-CMoro-py™^ 
(4-fluoro-phenyI>2-methyl-thiazol-4-yl]-methanone 

The title product (0.095g) was obtained from the amine of D95 (O.G64g) and 5-(4- 
fluorophenyl>2-methyl-thiazole-4-carboxylic acid (0.071g) using the method of Example 
5 32. Mass Spectrum (Electrospray LC/MS): Found 432 (MH*). C 2 oHi 9 35 ClFN 5 OS requires 
431. 

Example 227: l-{(S>2-[(5-Chloro-pyr^ 
(3-methyI-[l^,4]oxadiazol-5-yl>phenyl]-methanone 
1 0 The title compound (0.052g) was obtained from the amine of D95 (0.064g) and 2-(3- 

methyl-[l^,4]oxadiazol-5-yl>benzoic acid (0.061g) according to the method of Example 
32. Mass Spectrum (Electrospray LC/MS): Found 399 Q4H 4 ). C| 9 Hi9 35 ClN 6 02 requires 
398. 

15 Example 228: l-[5-(4~Fluoro-pheny^ 
pyrimidin-2-ylamino)-methy^ 

To the compound of Example 194 (036g) in dimethylformamide was added lithium 
chloride (0.096g), tetramethyl tin (0.126 ml) and dichlorobis(triphenylphosphine) palladium 
(0) (0.035g) and the resulting mixture heated at 1 00°C under aigon for 1 8h. The reaction 
20 was then evaporated, diluted with dichloromethane, filtered and the filtrate washed with 
water, dried and evaporated. Chromatography of the residue on silica gel, eluting with 
methanol-dichloromethane mixtures, afforded the tide product (02g) as a yellow 
amorphous solid. Mass Spectrum (API*): Found 412 (MH*). C21H22FN5OS requires 411. 

25 Example 229: 6-[((S)-l-{l-[5^4-Fluor^ 

pyrrolidin^2-ylmethyl)-amino]-nicotinonitrile 

A mixture of the amine of D97 (0.134g), 5-(4-fluoro-phenyl)-2-methyl-thiazole-4- 
carboxylic acid (0.172g), EDC (0.139g) and 1-hydroxybenzotriazole (O.Olg) in 
dichloromethane (8 ml) was stirred at ambient temperature for 7 days. The reaction was 
30 washed with saturated aqueous sodium bicarbonate solution, dried and evaporated. 

Chromatography of the residue on silica gel, eluting with ethyl acetate - hexane mixtures 
afforded the title product (0.196g). Mass Spectrum (Electrospray LC/MS): Found 422 
(MH*). C22H2QFN5OS requires 421. 

35 Example 234: H5^4-nuoro-phenyl^^^ 
methylsulfanyl-pyra^ 

The title product (0.095g) was obtained from the amine of D101 (0.15g) and the compound 
of D98 (0.14g) using a similar method to that described in D69. Mass Spectrum 
(Electrospray LC/MS): Found 458 (MH*). C22H24FN5OS2 requires 457. 

40 

Example 235: H5-(4-Fluoro-phenyI)-2-me^ 
methykulfanyl-pyrimidm^ 



-84- 



WO 02/090355 



PCT/GB02/02042 



The title compound (0.05g) was obtained from the amine of D101 (0.15g) and 4-chloro-2- 
methylsulfanyl-pyrimidine (0.076g) using a similar method to that described in D69. Mass 
Spectrum (Electrospray LC/MS): Found 444 (MH 4 ). C21H22FN5OS2 requires 443. 

5 The following compounds were prepared using methods similar to that described in 
Examples 234 and 235. 



C N X/NAr 1 
Ar^O 



Example 


Am in 

e 


Y 




Ar 1 


Mass spectrum 
(Electrospray 
LC/MS), API* 


236 


D101 


Bond 




Me 


Found 494 (MFT*). 
C23H23F4N5OS 
requires 493. 


237 


D101 


Bond 






Found 426 (MH*). 
C22H24FN5OS 
requires 425. 


238 


D101 


Bond 






Found 466 (MH*). 
C 2 iH I9 F4N50S j 
requires 465. 



Example 239: l-(3-{[(5-Bromo-pyrimidin-2-yl)-methyl-amino]-methyl}-morpholin-4- 
yI)-l-[5^4-fluoro-phenyI)-2-methyl-thiazoM-yI]-methanoM The title compound 
(0.056g) was obtained from the compound of D105 (0.095g) and 5-{4-fluorophenyl>2« 
methyl-thiazole-4-carboxylic acid (0.1 Og) according to the method of Example 32. Mass 
15 Spectrum (Electrospray LC/MS): Found 506 (MH*). CaiH^^rFNsC^S requires 505. 

Example 240: H3-{[(5-Bromo-pyrimM^ 
yO-l-[2-(4-fluoro-phenyI)-thiophen-3-ylJ-methanone 

To the compound of D105 (0.095g) in dichloromethane (8ml) containing triethylamine 
20 (0.06ml) was added 2-(4-fluorophenyl>thiophene-3-carbonyl chloride (0.084g). After 72h 
at ambient temperature the reaction mixture was washed with brine, dried and evaporated; 
the residue was chromatographed on silica gel, eluting with ethyl acetate-pentane mixtures 
to afford the title product (0.093g). Mass Spectrum (Electrospray LC/MS): Found 491 
(MH 4 ). C 2 iH2o 79 BrFN 4 Q2S requires 490. 

25 

Example 249: H5-(4-Fluoro-phenyI)-2-m^^ 
trffluoromethyl-pyrimidin-2-ylam^ 
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Example 249: HH4-Huoro-pheny^ 
trifluoromethyl-pyriim^ 

To the compound from Example 194 (0.36g) in dimethylformamide (5ml) was added 
potassium trifluoroacetate (0.23g), copper iodide (0.3g) and toluene (5ml) and the resulting 

5 mixture heated at reflux under Dean-Stark conditions for 3h, before refluxing for a further 
20L The reaction mixture was cooled, poured into water/ether and filtered through 
kieselguhr. The aqueous layer from the filtrate was extracted with ether, and the combined 
ether extracts washed with water, dried and evaporated. The aqueous was re-extracted with 
dichloromethane and the extract evaporated The combined extracts were chromatographed 

10 on silica gel, eluting with methanol-dichloromethane mixtures, to afford the title product 
(O.OOlg). Mass Spectrum (Electrospray LC/MS): Found 466 (MH*). C21H19F4N5OS 
requires 465. 

The compounds in the table below were prepared using methods described above 



Ar 2 ^0 



Example 


X 


R 


Ar 2 


Ar 1 


Mass Spectrum 
(Electrospray 
LC/MS), API* 


267 


CH 2 


H 






Found 486 (MH 4 ). 
C24H 2 9 35 C1FN 7 0 
requires 485. 


268 


CH 2 


H 


o^xx 




Found 526 (MH**). 
C27H 3 3 35 C1FN 7 0 
requires 525. 


269 


CH 2 


H 






Found 540 (MH*). 
C28H35 35 C1FN 7 0 
requires 539. 


270 


CH 2 


Me 


XX 


xx. • 


Found 440 (MH 4 ). 
C2iHi2 79 BrN 5 0 
requires 439. 


271 


CH 2 


Me 






Found 457 (MH 4 ). 
requires 456. 


272 


CH 2 


H 


y^xx 


Xx 


Found 489 (MH 4 ). 
C23H26 35 C1FN60S 
requires 488. 
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273 




Me 






Found 454 (MET*). 
C22H24 79 BrN 5 0 
requires 453. 


274 


CH 2 


Me 




Xx. 


Found: 454 (MH*). 
C22H24 79 BrN 5 0 
requires 453. 


275 


CH 2 


H 






Found 446 (MH*). 
C 2 iH 2 , 35 ClFN50S 
requires 445. 



It is understood that the present invention covers all combinations of particular and 
5 preferred groups described herein above. 

Determination of Orexin-1 Receptor Antagonist Activity 

The orexin-1 receptor antagonist activity of the compounds of formula (I) was 
1 0 determined in accordance with the following experimental method. 

Experimental Method 

CHO-DG44 cells expressing the human orexin-1 receptor were grown in cell 
medium (MEM medium with Earl's salts) containing 2 mM I^Glutamine, 0.4 mg/mL G41 8 

15 Sulphate from GIBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL 
The cells were seeded at 20,000 cells/1 00 /il/well into 96-well black clear bottom sterile 
plates from Costar which had been pre-coated with 10 fig/well of poly-jHysine from 
SIGMA. The seeded plates were incubated overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in watenDMSO (1 :1). EC50 values (the 

20 concentration required to produce 50% maximal response) were estimated using 1 Ix half 
log unit dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 
mM HEPES with 145mM NaCl, lOmM glucose, 2.5 mM KC1, 1 .5 mM CaC! 2 , 1 .2 mM 
MgCl 2 and 2.5mM probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in 
DMSO (100%). Antagonist IC50 values (the concentration of compound needed to inhibit 

25 50% of the agonist response) were determined against 3.0 nM human orexin- A using 1 lx 
half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid. 

On the day of assay 50 jd of cell medium containing probenecid (Sigma) and 
Fluo3 AM (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to 
give final concentrations of 2.5 mM and 4 /xM, respectively. The 96-well plates were 

30 incubated for 60 min at 37C in 5% C02. The loading solution containing dye was then 
aspirated and cells were washed with 4x150 fil Tyrode's buffer containing probenecid and 
0.1% gelatin (Denley Cell Wash). The volume of buffer left in each well was 125 fiL 
Antagonist or buffer (25 fil) was added (Quadra) the cell plates gently shaken and incubated 
at 37C in 5% C0 2 for 30 minutes. Cell plates were then transferred to the Fluorescent 
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Imaging Plate Reader (FLIPR,. Molecular Devices) instrument Prior to drug addition a 
single image of the cell plate was taken (signal test), to evaluate dye loading consistency. 
The run protocol used 60 images taken at 1 second intervals followed by a further 24 images 
at 5 second intervals. Agonists were added (by the FLIPR) after 20 seconds (during 
5 continuous reading). From each well, peak fluorescence was determined over the whole 
assay period and the mean of readings 1-19 inclusive was subtracted from this figure. The 
peak increase in fluorescence was plotted against compound concentration and iteratively 
curve fitted using a four parameter logistic fit (as described by Bowen and Jerman, HPS, 
1995, 16, 413-417) to generate a concentration effect value. Antagonist Kb values were' 
10 calculated using the equation: 

Kb=IC50/(l-f<[3/EC50]) 

where EC50 was the potency of human orexin-A determined in the assay (in nM 
terms) and IC50 is expressed in molar terms. 

Compounds of Examples tested according to Ibis method had pKb values in the 
1 5 range 6.7 - 9.7 at the human cloned orexin-1 receptor. 

The orexin-2 receptor antagonist activity of the compounds of formula (I) was determined in 
accordance with the following experimental method. 

20 Experimental Method 

CHO-DG44 cells expressing the human orexin-2 receptor were grown in cell 
medium (MEM medium with Earl's salts) containing 2 mM L-Glutamine, 0.4 mg/mL G418 
Sulphate from GBBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL. 
The cells were seeded at 20,000 cells/100 jd/well into 96-well black clear bottom sterile 

25 plates from Costar which had been pre-coated with 10 /zg/well of pory-L-lysine from 
SIGMA. The seeded plates were incubated overnight at 37C in 5% CO* 

Agonists were prepared as 1 mM stocks in watenDMSO (1:1). EC50 values (the 
concentration required to produce 50% maximal response) were estimated using 1 lx half 
log unit dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 

30 mM HEPES with 145mM NaCl, lOmM glucose, 2.5 mM KCi. 1.5 mM CaCl* 1.2 mM 
MgCl 2 and 2.5mM probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in 
DMSO (1 00%). Antagonist IC50 values (the concentration of compound needed to inhibit 
50% of the agonist response) were determined against 10.0 nM human orexin-A using 1 lx 
half log unit dilutions in Tyrode's buffer containing 10% DMSO and probenecid. 

35 On the day of assay 50 fil of cell medium containing probenecid ((Sigma) and 

Fluo3AM (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to 
give final concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were 
incubated for 60 min at 37C in 5% CO* The loading solution containing dye was then 
aspirated and cells were washed with 4x150 fi\ Tyrode's buffer containing probenecid and 

40 0.1% gelatin (Denley Cell Wash). The volume of buffer left in each well was 125 fd. 

Antagonist or buffer (25 fil) was added (Quadra) the cell plates gently shaken and incubated 
at 37C in 5% C0 2 for 30 min. Cell plates were then transferred to the Fluorescent Imaging 
Plate Reader (FLIPR, Molecular Devices) instrument. Prior to drug addition a single image 
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of the cell plate was taken (signal test), to evaluate dye loading consistency. The run 
protocol used 60 images taken at 1 second intervals followed by a further 24 images at 5 
second intervals. Agonists were added (by the FUPR) after 20 sec (during continuous 
reading). From each well, peak fluorescence was determined over the whole assay period 
5 and the mean of readings 1-19 inclusive was subtracted from this figure. The peak increase 
in fluorescence was plotted against compound concentration and iteratively curve fitted 
using a four parameter logistic fit (as described by Bowen and Jerman, TiPS, 1995, 16, 413- 
417) to generate a concentration effect value. Antagonist Kb values were calculated using 
the equation: 
10 Kb= IC50/(l+([3/EC50]) 

where EC50 was the potency of human orexin-A determined in the assay (in nM 
terms) and IC50 is expressed in molar teims. 

Compounds of Examples tested according to this method had pKb values in the range <6.3 
- 9. 1 at flie human cloned orexin-2 receptor. 

15 

The application of which this description and claims forms part may be used as a basis for 
priority in respect of any subsequent ^plication. The claims of such subsequent application 
maybe directed to any feature or combination of features described herein. They may take 
the form of product, composition, process, or use claims and may include, byway of 
20 example and without limitation the following claims: 
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1 . A compound of fommla (J): 



25 



a 



Ar 2 

0) 



wherein: 

Y represents a bond, oxygen, or a group (CH 2 )„, wherein n represents 1, 2 or 3 
m represents 1,2, or 3; 
10 p represents 0 or 1; 

X is NR, wherein R is H or (CM)alkyl; 

Ar 1 is aryl, or a mono or tricyclic heteroaryl group containing up to 3 heteroatoms 
selected fiom N, O and S; any of which maybe optionally substituted; 

Ar 2 represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 
15 heteroatoms selected from N, O and S, wherein the phenyl or heterocyclyl group is 
substituted byR 1 and further optional substituents; or Ar 2 represents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 
heteroatoms selected from N, O and S: 

j * 

R represents hydrogen, optionally substituted(C M )aIkoxy, halo, cyano, optionally 
20 substituted(C^)alkyl, optionally substituted phenyl, or an optionally substituted 5-or6- 
membered heterocyclyl group containing up to 4 heteroatoms selected from N, O and S; 
wherein when Y is a bond Ar 2 can not be 2-naphthyl; 
when Ar 1 is aryl p is not 1; 

or a pharmaceutically acceptable salt thereof 



2. A compound of formula (la); 



30 




N ^Ar 1 



Ar 2 

wherein: 

Y represents a bond, oxygen, or a group (CH^ wherein n represents 1, 2 or 3 



(la) 



Ar is a mono or bicyclic heteroaryl group containing up to 3 heteroatoms selected 
from N, O and S; any of which may be optionally substituted; 
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Ar 2 represents phenyl or a 5- or 6-membered heterocyclyl group containing up to 3 
heteroatoms selected from N, O and S, wherein the phenyl or heterocyclyl group is 
substituted by R l and further optional substituents; or Ar 3 represents an optionally 
substituted bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 
5 heteroatoms selected from N,0 and S; 

R 1 represents hydrogen, optionally substituted^^ )a!koxy, halo, cyano, optionally 
substituted(Ci^)alkji, optionally substituted phenyl, or an optionally substituted 5- or 6- 
membered heterocyclyl group containing upto4 heteroatoms selected from N, O and S; 

wherein when Y is a bond then At* can not be 2-naphthyl; 
10 or a phannaceutically acceptable salt thereof 

3. A compound according to claim 1 or 2 wherein Visa bond, oxygen or (CH 2 )n 
where n is 1 or 2. 

15 4. A compound according to any preceding claim wherein At 1 represents an optionally 
substituted phenyl, pyridyl, thiazolyl, pyrazolyl, benzofoiyl, naphthyl, triazolyl, 
quinoxalinyl, quinolinyl, isoquinolinyl, bemrimidazolyl, benzothienyl, benzotriazolyl, 
benzothiazolyl, indolyl or thienyl. 

20 5. A compound according to any preceding claim wherein Ar 1 represents an optionally 
substituted is benzoxazolyl, benzdmidazolyl, quinoxalinyl, quinazolinyi, pyrimidinyl, 
pyridinyl, naphthyridinyl, quinolinyl, pyridopyrimidine, thiazolyl, oxazolylpyridinyl, 
benzothiazolyl, isoquinolinyl or pyrazinyl. 

25 6. A compound according to any preceding claim wherein R 1 is selected from 

trifluoromethoxy, methoxy, ethoxy, halo, cyano or an optionally substituted phenyl, pyridyl, 
pyrazolyl, pyrimidinyl, or oxadiazolyl group. 

7. A compound of formula (1) as defined in any one of Examples 1 to 275, or a 
30 phannaceutically acceptable salt of any one thereof 

8. A pharmaceutical composition comprising a compound of formula (I) as defined in 
any one of claims 1 to 7, or a phannaceutically acceptable salt thereof and a 
phannaceutically acceptable carrier. 
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9. A method of treating or preventing diseases or disorders where an antagonist of a 
human orexin recqtfor is required, which comprises administering to a subject in need 
thereof an-effective amount of a compound of formula 0) as defined in any one of claims 1 
to 7, or a phannaceutically acceptable salt thereof. 
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